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LIGHT  SENSITIVE  MATERIALS  FOR 

LITHOGRAPHIC  PRINTING  PLATES 

1  T h i s   i n v e n t i o n   r e l a t e s   to   a  s i l v e r   h a l i d e   p h o t o -  

g r a p h i c   l i g h t   s e n s i t i v e   m a t e r i a l   and  more   p a r t i c u l a r l y   i t  

r e l a t e s   to  a  s i l v e r   h a l i d e   p h o t o g r a p h i c   l i g h t   s e n s i t i v e  

m a t e r i a l   w h i c h   i s   s p e c t r a l l y   s e n s i t i z e d   f o r   n e a r - i n f r a r e d  

5  r e g i o n   by  s p e c i f i c   d y e s .  

T h i s   i n v e n t i o n   i s   e s p e c i a l l y   d i r e c t e d   to   a  

l i t h o g r a p h i c   p r i n t i n g   p l a t e   w h i c h   u t i l i z e s   t h e   s i l v e r  

c o m p l e x   d i f f u s i o n   t r a n s f e r   p r o c e s s   s u i t a b l e   f o r   u s i n g   s e m i -  

c o n d u c t o r   l a s e r   (or   l a s e r   d i o d e )   beam  as  a  l i g h t   s o u r c e   a n d  

10  a  p l a t e   m a k i n g   m e t h o d   and  a  p r i n t i n g   m e t h o d   u s i n g   s a i d  

l i t h o g r a p h i c   p r i n t i n g   p l a t e .  

L i t h o g r a p h i c   p r i n t i n g   p l a t e s   w h i c h   u s e   t r a n s f e r -  

r e d   s i l v e r   i m a g e s   f o r m e d   by  t h e   s i l v e r   c o m p l e x   d i f f u s i o n  

t r a n s f e r   p r o c e s s   as  i n k   r e c e p t i v e   a r e a s   a r e   d i s c l o s e d   i n  

15  J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   ( K o k o k u )   No.  3 0 5 6 2 / 7 3  

and   J a p a n e s e   P a t e n t   U n e x a m i n e d   P u b l i c a t i o n   ( K o k a i )   N o s .  

2 1 6 0 2 / 7 8 ,   1 0 3 1 0 4 / 7 9 ,   9 7 5 0 / 8 1 ,   e t c .   and  t h e y   a r e   w e l l  

known  . 

A c c o r d i n g   to   a  t y p i c a l   s i l v e r   c o m p l e x   d i f f u s i o n  

20  t r a n s f e r   p r o c e s s   s u i t a b l e   f o r   m a k i n g   t h e s e   l i t h o g r a p h i c  

p r i n t i n g   p l a t e s ,   a  l i g h t   s e n s i t i v e   m a t e r i a l   w h i c h   c o m p r i s e s  

a  s u p p o r t   and   a  s u b b i n g   l a y e r   w h i c h   s e r v e s   a l s o   as  a n  

a n t i - h a l a t i o n   l a y e r ,   a  s i l v e r   h a l i d e   e m u l s i o n   l a y e r   and  a  

p h y s i c a l   d e v e l o p m e n t   n u c l e i   l a y e r   p r o v i d e d   on  s a i d   s u p p o r t  

25  i s   e x p o s e d   i m a g e w i s e   and   d e v e l o p e d ,   w h e r e b y   s i l v e r   h a l i d e  
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1  o f   l a t e n t   i m a g e   a r e a   b e c o m e s   b l a c k   s i l v e r   in   t h e   e m u l s i o n  

l a y e r   and   s i m u l t a n e o u s l y   s i l v e r   h a l i d e   o f   n o n - l a t e n t   i m a g e  

a r e a   i s   d i s s o l v e d   by  t h e   a c t i o n   of   a  s i l v e r   h a l i d e   c o m -  

p l e x i n g   a g e n t   c o n t a i n e d   i n   a  p r o c e s s i n g   s o l u t i o n   a n d  

5  d i f f u s e s   t o   t h e   s u r f a c e   o f   t h e   l i g h t   s e n s i t i v e   m a t e r i a l .  

T h u s   d i s s o l v e d   and   d i f f u s i n g   s i l v e r   c o m p l e x   s a l t   i s  

d e p o s i t e d   as  s i l v e r   i m a g e   on  t h e   p h y s i c a l   d e v e l o p m e n t   n u c l e i  

in   t h e   s u r f a c e   l a y e r   by  r e d u c i n g ,   a c t i o n   of   d e v e l o p i n g  

a g e n t .   F o l l o w i n g   t h e   d e v e l o p m e n t ,   i f   n e c e s s a r y ,   t h e   m a t e r i a l  

10  i s   s u b j e c t e d   to   a  s e n s i t i z i n g   t r e a t m e n t   t o   i n c r e a s e   i n k  

r e c e p t i v i t y   of   t h e   s i l v e r   i m a g e .   T h e n ,   t h u s   o b t a i n e d  

l i t h o g r a p h i c   p r i n t i n g   p l a t e   was  m o u n t e d   on  an  o f f s e t  

p r i n t i n g   m a c h i n e   and   p r i n t i n g   i s   c a r r i e d   o u t   by  t r a n s f e r r i n g  

t h e   i n k e d   i m a g e   to   a  s u b s t r a t e .  

15  A c c o r d i n g   t o   t h e   c o n v e n t i o n a l   m e t h o d ,   t h e   s i l v e r  

h a l i d e   e m u l s i o n   l a y e r   i s   s u b j e c t e d   to   s p e c t r a l   s e n s i t i z a -  

t i o n   by  a  m e r o c y a n i n e   o r   c y a n i n e   dye   so  t h a t   t h e   e m u l s i o n  

c a n   h a v e   a  s e n s i t i v i t y   max imum  in   g r e e n   r a d i a t i o n   r e g i o n  

of   n e a r   550  nm  and   t h e   e m u l s i o n   i s   s u b j e c t e d   to   e x p o s u r e  

20  f o r   s e v e r a l - s e v e r a l   t e n   s e c o n d s   by  a  p r o c e s s   c a m e r a   u s i n g  

an  o r d i n a r y   l i g h t   s o u r c e   s u c h   as  t u n g s t e n   l i g h t   s o u r c e .  

S u c h   c o n v e n t i o n a l   m e t h o d ,   h o w e v e r ,   h a s   a  l i m i t   e v e n   w h e n  

t h e   a b o v e - s t a t e d   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   w h i c h   a r e  

i n h e r e n t l y   e x c e l l e n t   in.   s h a r p n e s s   and  r e s o l u t i o n   a r e   u s e d .  

25  B e s i d e s ,   t h e r e   a r e   t h e   p r o b l e m s   t h a t   when  a  c o l o r   p r i n t   i s  

p r o d u c e d   f r o m   a  c o l o r   o r i g i n a l ,   n o t   o n l y   t h e   r e s o l u t i o n   i s  

s t i l l   i n s u f f i c i e n t ,   b u t   p r o d u c t i o n   of   t h e   l i g h t   s e n s i t i v e  

m a t e r i a l   and   m a k i n g   o f   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   a r e  
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1  c o m p l i c a t e d .  

Use  of   l a s e r   beam  f o r   p l a t e   m a k i n g   h a s   b e e n  

p r o p o s e d   as  a  m e t h o d   f o r   s o l u t i o n   of   t h e   a b o v e   p r o b l e m s .  

For   e x a m p l e ,   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   to   w h i c h   h e l i u m -  

5  n e o n   l a s e r   or   l i g h t   e m i t t i n g   d i o d e   i s   a p p l i e d   a r e   d i s c l o s e d  

in  U .S .   P a t e n t   No.  4 , 5 0 1 , 8 1 1   and   J a p a n e s e   P a t e n t   U n e x a m i n e d  

P u b l i c a t i o n   ( K o k a i )   Nos .   7 1 0 5 5 / 8 4 ,   7 5 8 3 8 / 8 5 ,   1 0 0 1 4 8 / 8 5 ,  

e t c .   As  a l s o   d e s c r i b e d   in   t h e s e   p a t e n t   d o c u m e n t s ,   in   t h e  

c a s e   of   t h e s e   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   w h i c h   u t i l i z e  

10  t h e   s i l v e r   c o m p l e x   d i f f u s i o n   t r a n s f e r   p r o c e s s ,   s i n c e   t h e  

s u r f a c e   p h y s i c a l   d e v e l o p m e n t   n u c l e i   l a y e r   g i v e s   a  g r e a t  

e f f e c t   on  t h e   s p e c t r a l   s e n s i t i z a t i o n ,   t h e   o b j e c t i v e  

s e n s i t i v i t y   to   l a s e r   beam  i s   r e d u c e d   or   s h e l f   s t a b i l i t y   i s  

d e t e r i o r a t e d   and   m o r e o v e r ,   s i n c e   a  low  c o n t r a s t   t r a n s f e r  

15  s i l v e r   i m a g e   i s   p r e c i p i t a t e d   by  s i l v e r   c o m p l e x   d i f f u s i o n  

t r a n s f e r   d e v e l o p m e n t ,   s h a r p n e s s   and  r e s o l u t i o n   a r e   d e c r e a s e d  

and  f u r t h e r m o r e ,   t h e r e   o c c u r   s c u m m i n g   of   n o n -   i m a g e   a r e a  

and   d r o p o u t   of   s i l v e r   i m a g e   d u r i n g   p r i n t i n g ,   w h i c h   make  i t  

i m p o s s i b l e   to   o b t a i n   s u f f i c i e n t   p r i n t i n g   e n d u r a n c e .   T h u s ,  

20  i t   i s   d i f f i c u l t   to   make  t h e   d e s i r e d   l i t h o g r a p h i c   p r i n t i n g  

p l a t e s   of   g o o d   q u a l i t y .   T h e r e f o r e ,   a  d e s i r e d   s e n s i t i z i n g  

dye  s h o u l d   m e e t   a l l   of   t h e   f o l l o w i n g   r e q u i r e m e n t s :  

s u f f i c i e n t l y   h i g h   s e n s i t i v i t y   to   t h e   r a d i a t i o n   w a v e l e n g t h  

f r o m   l a s e r s ;   g o o d   s h e l f   s t a b i l i t y ;   f o r m a t i o n   of   a  h i g h   , 

25  c o n t r a s t   s i l v e r   i m a g e ;   no  a d v e r s e   e f f e c t   s u c h   as  s c u m m i n g ;  

and  f o r m a t i o n   of   a  t r a n s f e r r e d   and  p r e c i p i t a t e d   s i l v e r  

h a v i n g   a  s u f f i c i e n t   s t r e n g t h   to   k e e p   e v e n   s m a l l   s i l v e r  

p a r t i c l e s   f r o m   d r o p p i n g   o u t   d u r i n g   p r i n t i n g .  
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1  As  f o r   t h e   l a s e r s ,   t h e r e   a r e   known  v a r i o u s   t y p e s ,  

t h e   m e t h o d   w h i c h   u s e s   l a s e r   s o u r c e s   s u c h   as  h e l i u m - n e o n ,  

a r g o n ,   e t c .   as  t h o s e   f o r   s c a n n e r   t y p e   h a v e   t h e   d e f e c t s  

s u c h   as  l a r g e   and   e x p e n s i v e   d e v i c e s   r e q u i r e d ,   low  c o n s u m p -  

5  t i o n   p o w e r   e f f i c i e n c y ,   e t c .   On  t h e   o t h e r   h a n d ,   s e m i -  

c o n d u c t o r   l a s e r s   h a v e   t h e   a d v a n t a g e s   t h a t   t h e y   a r e   s m a l l  

in   s i z e   a n d   i n e x p e n s i v e ,   m o d u l a t i o n   c an   be  e a s i l y   p e r f o r m e d  

and   t h e y   h a v e   a  l o n g   s h e l f   l i f e . -   Fo r   t h e   s e m i c o n d u c t o r  

l a s e r s ,   t h e r e   a r e   u s e d   s u c h   s e r i e s   of   s e m i c o n d u c t o r s   a s  

10  G a / A s / P ,   G a / A l / A s ,   G a / A s ,   I n / P ,   I n / A s ,   e t c .   and   w a v e l e n g t h  

of   t h e s e   l a s e r   b e a m s   i s   g e n e r a l l y   l o n g e r   t h a n   700  my  a n d  

m o s t l y   l o n g e r   t h a n   750  m u .  

L i g h t   s e n s i t i v e   m a t e r i a l s   f o r   l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   w h i c h   e m p l o y   s u c h   s e m i c o n d u c t o r   l a s e r  

15  b e a m s   o f   l o n g e r   w a v e l e n g t h   as  l i g h t   s o u r c e s   f o r   i m a g e  

e x p o s u r e   a r e   d i s c l o s e d   in   J a p a n e s e   P a t e n t   U n e x a m i n e d   P u b l i -  

c a t i o n   ( K o k a i )   No.  6 1 7 5 2 / 8 5 .   T h i s   s p e c i f i c a t i o n   m e n t i o n s ,  

as   an  e s p e c i a l l y   p r e f e r r e d   e m b o d i m e n t ,   a  l i g h t   s e n s i t i v e  

m a t e r i a l   f o r   l i t h o g r a p h i c   p r i n t i n g   p l a t e   w h i c h   c o m p r i s e s  

20  a  s u p p o r t   and   a  n o n - s i l v e r   l i g h t   s e n s i t i v e   l a y e r   c a p a b l e  

of   f o r m i n g   an  o l e o p h i l i c   i m a g e   ( f o r   e x a m p l e ,   c o m p r i s i n g  

an  o - n a p h t h o q u i n o n e   c o m p o u n d )   and   a  l i g h t   s e n s i t i v e  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r   p r o v i d e d   in   t h i s   o r d e r   on  s a i d  

s u p p o r t   and   d i s c l o s e s   s e n s i t i z i n g   d y e s   r e p r e s e n t e d   by  t h e  

25  g e n e r a l   f o r m u l a s   (I)  -  (IV)  u s e d   in   t h e   a b o v e   e m u l s i o n  

l a y e r   and   h a v i n g   a  max imum  s p e c t r a l   s e n s i t i v i t y   in   t h e  

r e g i o n   l o n g e r   t h a n   700  m y .  

The  i n v e n t o r s   h a v e   made  r e s e a r c h   on  a  l o t   o f  
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1  i n f r a r e d   r a y s   s e n s i t i z i n g   d y e s   i n c l u d i n g   t h o s e   s p e c i f i c a l l y  

m e n t i o n e d   in   t h e   a b o v e   p a t e n t   s p e c i f i c a t i o n s   by  a d d i n g  

t h e m   to   t h e   s i l v e r   h a l i d e   e m u l s i o n   " l a y e r   of  t h e   a b o v e -  

s t a t e d   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   h a v i n g   a  p h y s i c a l  

5  d e v e l o p m e n t   n u c l e i   l a y e r   as  an  o u t e r m o s t   s u r f a c e   l a y e r .  

As.  a  r e s u l t ,   t h e y   h a v e   f o u n d   a  g r o u p   of   s e n s i t i z i n g   d y e s  

w h i c h   can   p r o v i d e   a  s e n s i t i v i t y   e n o u g h   to   p e r f o r m   p l a t e -  

m a k i n g   w i t h   s e m i c o n d u c t o r   l a s e r   b e a m ,   a  h i g h   r e s o l v i n g  

p o w e r   and  a  h i g h   p r i n t i n g   e n d u r a n c e .  

10  A c c o r d i n g l y ,   one   o b j e c t   of   t h i s   i n v e n t i o n   i s   t o  

p r o v i d e   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e   h a v i n g   a  h i g h  

s e n s i t i v i t y   w h i c h   p e r m i t   t h e   u s e   of   a  s e m i c o n d u c t o r   l a s e r  

beam  of  low  o u t p u t ,   a  h i g h   r e s o l v i n g   p o w e r   and  a  h i g h  

p r i n t i n g   e n d u r a n c e   and  f r e e   f r o m   s c u m m i n g ,   w h i c h   u t i l i z e s  

15  t h e   s i l v e r   c o m p l e x   d i f f u s i o n   t r a n s f e r   p r o c e s s ,   a  p l a t e  

m a k i n g   m e t h o d   and   a  p r i n t i n g   m e t h o d .  

A n o t h e r -   o b j e c t   of   t h i s   i n v e n t i o n   i s   to   p r o v i d e   a  

s p e c t r a l l y   s e n s i t i z e d   s i l v e r   h a l i d e   p h o t o g r a p h i c   l i g h t  

s e n s i t i v e   m a t e r i a l   h i g h   in   s e n s i t i v i t y   to   r a d i a t i o n   of   n e a r -  

20  i n f r a r e d   r e g i o n ,   l e s s   in   f o g   and  f u r t h e r m o r e ,   l e s s   i n  

r e d u c t i o n   of  s e n s i t i v i t y   and  f o r m a t i o n   of   f o g .  

The  a b o v e   o b j e c t s   of   t h i s   i n v e n t i o n   h a v e   b e e n  

a c h i e v e d   by  c o n t a i n i n g   t h e   s e n s i t i z i n g   d y e s   d e s c r i b e d   h e r e -  

i n b e l o w   in   a  s i l v e r   h a l i d e   e m u l s i o n   l a y e r .   T h a t   i s ,   t h i s  

25  i n v e n t i o n   r e l a t e s   to   a  l i g h t   s e n s i t i v e   m a t e r i a l   f o r  

l i t h o g r a p h i c   p r i n t i n g   p l a t e s   w h i c h   c o m p r i s e s   a  s u p p o r t  

and  a t   l e a s t   a  s i l v e r   h a l i d e   e m u l s i o n   l a y e r   and  a  s u r f a c e  

p h y s i c a l   d e v e l o p m e n t   n u c l e i   l a y e r   p r o v i d e d   on  s a i d   s u p p o r t ,  
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w h e r e i n   s a i d   e m u l s i o n   l a y e r   c o n t a i n s   a t   l e a s t   one   of   t h e  

s e n s i t i z i n g   d y e s   r e p r e s e n t e d   by  t h e   f o l l o w i n g   g e n e r a l  

f o r m u l a s   (I)   -  (V)  . 

G e n e r a l   f o r m u l a   (I)  : 

/  
"  ~  Z  1  -x  R  .  Rc  Rc 

\  I I I  
R , - N - ( C H = C H )   —   =  C=CH-C  =*=  C  -  C 1  "  v  ~  '  n - 1   w  - - r -   -  >% 

0  
N  ( I )  
1 
R-, 

0R7  s  Z 
I  

7  /   2  \   e  
:CH-C  =  CH-C=  (CH=CH)  ,  N  R„ m—  L  2 

0  
(X  ) q - 1  

w h e r e i n   Z^  and   Z2  w h i c h   may  be  i d e n t i c a l   o r   d i f f e r e n t  

r e p r e s e n t   a  g r o u p   o f   a t o m s   w h i c h   a r e   n e c e s s a r y   to   f o r m   a  

5-  o r   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;  

R^,  R2  and   w h i c h   may  be  i d e n t i c a l   o r   d i f f e r e n t   r e p r e s e n t  

a l k y l   g r o u p   o r   a l k e n y l   g r o u p ;   R^  r e p r e s e n t s   a l k y l   g r o u p ,  

a l k e n y l   g r o u p   or   a r y l   g r o u p ;   R4  -  Rg  w h i c h   may  be  i d e n t i c a l  

o r   d i f f e r e n t   r e p r e s e n t   h y d r o g e n   a t o m ,   a l k y l   g r o u p   or   a r y l  

g r o u p ;   2,  r e p r e s e n t s   0  o r   1  w i t h   a  p r o v i s o   t h a t   when  I  i s  

1,  R^  and   Rg  may  l i n k   w i t h   e a c h   o t h e r   t o   f o r m   a  5-  o r  

6-  m e m b e r e d   r i n g ;   Y  r e p r e s e n t s   s u l f u r   a t o m ,   o x y g e n   a t o m   o r  

>N-Rg  (Rg  r e p r e s e n t s   a l k y l   g r o u p )   ;  X  r e p r e s e n t s   a c i d   a n i o n ;  

and   m,  n  and   q  r e p r e s e n t   1  o r   2  . 
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G e n e r a l   f o r m u l a   ( I I )   : 

\ 
Z,  > C H - C = C H - C   = =   Y  R4  R4 

I  °  I 
"   

Rl  R3 

( I D  

R6  7X2->  

i -C=CH  .  &  Z~ 
\   e / 2  

I  e  
R,  (X  ) q - l  

1  w h e r e i n   X1  and   X2  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t  

r e p r e s e n t   o x y g e n   a t o m ,   s u l f u r   a t o m ,   s e l e n i u m   a t o m ,  

>N-R7  (R7  r e p r e s e n t s   an  a l k y l   g r o u p )   or   >C<f  (Rg  a n d  
R9 

Rg  r e p r e s e n t   a l k y l   g r o u p )   ;  Z^  and  Z2  w h i c h   may  be  i d e n t i c a l  

5  or   d i f f e r e n t   r e p r e s e n t   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r  

f o r m i n g   a  5 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ; '  

R1  and  R2  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t   r e p r e s e n t  

a l k y l   g r o u p ,   or   a l k e n y l   g r o u p ;   R3  r e p r e s e n t s   an  a l k y l  

g r o u p ,   an  a l k e n y l   g r o u p   o r   an  a r y l   g r o u p ;   R4  ,  R5  and   Rg 

10  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t   r e p r e s e n t   h y d r o g e n  

a t o m ,   h a l o g e n   a t o m ,   a l k y l   g r o u p   or   a r y l   g r o u p ;   Y  r e p r e s e n t s  

s u l f u r   a t o m ,   o x y g e n   a t o m   or   >N-R1Q  (R1Q  r e p r e s e n t s   an  a l k y l  

g r o u p )   ;  Q  r e p r e s e n t s   a  g r o u p   of  a t o m s   n e c e s s a r y   f o r  

f o r m i n g   a  5-  or   6 - m e m b e r e d   r i n g   by  l i n k i n g   w i t h   c a r b o n   a t o m  

15  of  m e t h i n e   c h a i n ;   X  r e p r e s e n t s   an  a c i d   a n i o n ,   and   I ,   m  a n d  
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q  r e p r e s e n t   1  or   2  . 

G e n e r a l   f o r m u l a   ( I I I )   : 

0  2 3 0 1 0 0  

R4  R5  R6 
I  I  I 

R,  -N  -f-  CH=CH  )  1  C=CH-C=4=C  -  C  =t= 

0  
-N'  

I 
R- 

( I I I )  

R7  R8  R9  / Z 2 \  

:  V  

e  
<X  > q - l  

w h e r e i n   Z^  r e p r e s e n t s   a  g r o u p   o f   a t o m s   n e c e s s a r y   f o r   f o r m -  

i n g   a  5-  "  o r   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c  

r i n g ;   Z2  r e p r e s e n t s   a  g r o u p   o f   a t o m s   n e c e s s a r y   f o r   f o r m i n g  

a  5 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;   R^  

and   R2  w h i c h   may  be  i d e n t i c a l   o r   d i f f e r e n t   r e p r e s e n t   a l k y l  

g r o u p   o r   a l k e n y l   g r o u p ;   R^  r e p r e s e n t s   an  a l k y l   g r o u p ,   a n  

a l k e n y l   g r o u p   o r   an  a r y l   g r o u p ;   R^  -  Rg  w h i c h   may  b e  

i d e n t i c a l   o r   d i f f e r e n t   r e p r e s e n t   h y d r o g e n   a t o m ,   h a l o g e n   a t o m ,  

a l k y l   g r o u p   o r   a r y l   g r o u p ;   Y  r e p r e s e n t s   s u l f u r   a t o m ,  

o x y g e n   a t o m ,   h a l o g e n   a t o m ,   a l k y l   g r o u p   or   a r y l   g r o u p ;   Y 

r e p r e s e n t s   s u l f u r   a t o m ,   o x y g e n   a t o m ,   o r   >N-R^g  ( R i g  

r e p r e s e n t s   an  a l k y l   g r o u p )   ;  X  r e p r e s e n t s   an  a c i d   a n i o n ;  

%,  i&/  n,   p  and   q  r e p r e s e n t   1  o r   2  w i t h   a  p r o v i s o   t h a t   w h e n  

m  and   n  a r e   b o t h   1,  Jt  i s   2 .  
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G e n e r a l   f o r m u l a   (IV)  : 

^-Z-.  --'Q-.  R-3  ^Z0 
/   \   (  \  I  /   2 \   

. '  ^ C - C H = C - C H = C - C H = C - C H = C   J  ( I V )  

I  ®  | 
Rl  R2 

0  
(X  ) g - 1  

1  w h e r e i n   Z ^ . a n d   Z2  w h i c h   a r e   d i f f e r e n t   r e p r e s e n t   t h i a z o l e  

r i n g ,   s e l e n a z o l e   r i n g   or   o x a z o l e   r i n g   w h i c h   may  h a v e   a  

c o n d e n s e d   r i n g ;   R^  and   R2  w h i c h   may  be  i d e n t i c a l   or   d i f -  

f e r e n t   r e p r e s e n t   a l k y l   g r o u p   or   a l k e n y l   g r o u p ;   ~R£  r e p r e s e n t s  

5  h y d r o g e n   a t o m ,   an  a l k y l   g r o u p   or   an  a r y l   g r o u p ;   Q  r e p r e s e n t s  

a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g   a  5-  o r   6 - m e m b e r e d  

r i n g   by  l i n k i n g   w i t h   c a r b o n   a t o m   of  m e t h i n e   c h a i n ;   X 

r e p r e s e n t s   an  a c i d   a n i o n ;   and  Q  r e p r e s e n t s   1  o r   2  . 

G e n e r a l   f o r m u l a   (V)  : 

" 3  

CH-CH=C-CH=CH-A  (V) 

©  
(X  ) q - 1  

w h e r e i n   A  r e p r e s e n t s   —  ̂  
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1  X  r e p r e s e n t s   s u l f u r   a t o m ,   s e l e n i u m   a t o m ,   o x y g e n   a t o m   o r  

>N-Rg  (Rg  r e p r e s e n t s   an  a l k y l   g r o u p )   ;  R^  and   Rj-  r e p r e s e n t  

h y d r o g e n   a t o m ,   a l k y l   g r o u p   o r   a r y l   g r o u p   w i t h   a  p r o v i s o  

t h a t   R4  and   R5  c a n n o t   be  b o t h   h y d r o g e n   a t o m s ;   V  r e p r e s e n t s  

5  an  a l k y l   g r o u p ,   ah  a l k o x y   g r o u p ,   an  a r y l   g r o u p ,   an  a l k o x y -  

c a r b o n y l   g r o u p ,   an  a l k e n y l   g r o u p ,   a  c a r b o x y   g r o u p ,   h y d r o x y  

g r o u p   o r   a  h a l o g e n   a t o m ;   n  r e p r e s e n t s   0  o r   an  i n t e g e r   o f  

1 -   4  a n d   when   n  i s   0,   V  f o r m s   n a p h t h o t h i a z o l e   r i n g ;   R ^  

and   R2  r e p r e s e n t   a l k y l   g r o u p   o r   a l k e n y l   g r o u p ;   R^  r e -  

10  p r e s e n t s   h y d r o g e n   a t o m ,   an  a l k y l   g r o u p   or   an  a r y l   g r o u p ;  

X  r e p r e s e n t s   an  a c i d   a n i o n ;   and   q  r e p r e s e n t s   1  o r   2 .  

The  s e n s i t i z i n g   d y e s   r e p r e s e n t e d   by  t h e   g e n e r a l  

f o r m u l a   (I)   and   t h o s e   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   ( I I )  

a r e   r h o d a c y a n i n e   d y e s ,   c h a r a c t e r i z e d   by  h a v i n g   t h e   -OR^  g r o u p  

15  and   t h e   r i n g   Q,  r e s p e c t i v e l y   and   t h e y   e x h i b i t   t h e   b e s t  

r e s u l t s   among   t h e   d y e s   u s e d   in   t h i s   i n v e n t i o n .  

As  e x a m p l e s   o f   Z1  and   Z2  in   t h e   g e n e r a l   f o r m u l a  

(I)   ,  m e n t i o n   may  be  made  o f   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c  

r i n g s   s u c h   as  t h i a z o l e ,   b e n z o t h i a z o l e ,   n a p h t h o   [1,  2 - d ]  

20  t h i a z o l e ,   n a p h t h o   [2  , 1 - d ]   t h i a z o l e ,   n a p h t h o   [2  ,  3 - d ]   t h i a z o l e ,  

s e l e n a z o l e ,   b e n z o s e l e n a z o l e ,   n a p h t h o   [2,   1 - d ]   s e l e n a z o l e ,  

n a p h t h o   [1  ,  2 - d ]   s e l e n a z o l e ,   o x a z o l e ,   b e n z o x a z o l e ,   n a p h t h o  

[1,   2 - d ]   o x a z o l e ,   n a p h t h o   [2  ,  1 - d ]   o x a z o l e ,   n a p h t h o   [2  ,  3 - d ]   o x a z o l e ,  

2-  q u i n o l i n e ,   4 - q u i n o l i n e ,   3  ,  3 - d i a l k y l i n d o l e n i n e ,   i m i d a z o l e ,  

25  h e n z i m i d a z o l e ,   n a p h t h o   [1,   2 - d ]   i m i d a z o l e   ,  p y r i d i n e ,   e t c .   T h e s e  

h e t e r o c y c l i c   r i n g s   may  h a v e   one  o r   m o r e   s u b s t i t u e n t s   s u c h   a s  

a l k y l   g r o u p s   ( e . g . ,   m e t h y l ,   e t h y l ,   b u t y l ,   t r i f   l u o r o m e t h y l ,  

e t c . ) ,   a r y l   g r o u p s   ( e . g . ,   p h e n y l ,   t o l y l ,   e t c . ) ,   h y d r o x y  
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1  g r o u p ,   a l k o x y   g r o u p s   ( e . g . ,   m e t h o x y ,   e t h o x y ,   b u t o x y ,   e t c . ) ,  

c a r b o x y   g r o u p ,   a l k o x y c a r b o n y l   g r o u p s   ( e . g . ,   m e t h o x y c a r b o n y l   , 

e t h o x y c a r b o n y l   ,  e t c . ) ,   h a l o g e n   a t o m s   ( e . g . ,   f l u o r i n e ,   c h l o -  

r i n e ,   b r o m i n e   and  i o d i n e ) ,   a r a l k y l   g r o u p s   ( e . g . ,   b e n z y l ,  

5  p h e n e t y l ,   e t c . ) ,   c y a n o   g r o u p ,   a l k e n y l   g r o u p s   ( e . g . ,   a l l y l ,  

e t c   .  )  ,  e t c   . 

F o r   R^,  R2  and  R_,  ,  e x a m p l e s   of   a l k y l   g r o u p   a r e  

l o w e r   a l k y l   g r o u p s   s u c h   as  m e t h y l ,   e t h y l ,   p r o p y l ,   b u t y l ,  

e t c   .  ;  h y d r o x y a l k y l   g r o u p s   s u c h   as  3 - h y d r o x y e t h y l   ,  y - h y d r o x y -  

10  p r o p y l ,   e t c . ;   a l k o x y a l k y l   g r o u p s   s u c h   as  3 - m e t h o x y e t h y l   ,  y -  

m e t h o x y p r o p y l   ,  e t c   .  ;  a c y l o x y a l k y l   g r o u p s   s u c h   as  3 - a c e t o x y -  

e t h y l ,   y - a c e t o x y p r o p y l   ,  3 - b e n z o y l o x y e t h y l   ,  e t c . ;   c a r b o x y a l k y l  

g r o u p s   s u c h   as  c a r b o x y m e t h y l   ,  B - c a r b o x y e t h y l   ,  e t c . ;   a l k o x y -  

c a r b o n y l a l k y l   g r o u p s   s u c h   as  m e t h o x y c a r b o n y l m e t h y l   ,  e t h o x y -  

15  c a r b o n y l m e t h y l ,   3 - e t h o x y c a r b o n y l e t h y l   ,  e t c . ;   s u l f o a l k y l  

g r o u p s   s u c h   as   3 - s u l f   o e t h y l   ,  y - s u l f o p r o p y l ,   6 - s u l f   o b u t y l   , 

e t c . ;   a r a l k y l   g r o u p s   s u c h   as  b e n z y l ,   p h e n e t y l ,   s u l f o b e n z y l ,  

e t c .   and  e x a m p l e s   of   a l k e n y l   g r o u p   a r e   a l l y l ,   e t c .  

As  e x a m p l e s   of   R^,  m e n t i o n   may  be  made  of   a l k y l  

20  and  a l k e n y l   g r o u p s   as  e n u m e r a t e d   f o r   t h e   a b o v e   R1  and   R2  a n d  

p h e n y l ,   t o l y l ,   m e t h o x y p h e n y l   ,  c h l o r o p h e n y l   ,  n a p h t h y l ,   e t c .  

as  a r y l   g r o u p s .  

F o r   R4  -  Rg,  e x a m p l e s   of   a l k y l   and  a r y l   g r o u p s  

a r e   t h o s e   e n u m e r a t e d   f o r   t h e   a b o v e   R1  and  R2  and   5-  o r  

25  6 - m e m b e r e d   r i n g s   f o r m e d   w i t h   R^  and  Rg  may  be  s u b s t i t u t e d  

w i t h   a  l o w e r   a l k y l   g r o u p   or   t h e   l i k e .   E x a m p l e s   of   RQ  a r e  
o 

a l k y l   g r o u p s   as  e n u m e r a t e d   f o r   R1  and  R2  . 

E x a m p l e s   of  a c i d   a n i o n   of   X  a r e   a l k y l s u l f a t e   i o n s  
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1  s u c h   as  m e t h y l   s u l f u r i c   a c i d ,   e t h y l s u l f u r i c   a c i d ,   e t c . ,   t h i o -  

c y a n a t e   i o n ,   t o l u e n e s u l f o n a t e   i o n ,   h a l o g e n   i o n s   s u c h   a s  

c h l o r i n e ,   b r o m i n e ,   i o d i n e ,   e t c . ,   p e r c h l o r a t e   i o n s ,   e t c .   W h e n  

t h e   d y e s   h a v e   b e t a i n e   a n a l o g o u s   s t r u c t u r e ,   X  i s   a b s e n t .  

5  £  i s   0  o r   1  and   m,  n  and   q  a r e   1  o r   2 .  

In   t h e   g e n e r a l   f o r m u l a   ( I I )   ,  as  e x a m p l e s   of   Z^  a n d  

Z2,  m e n t i o n   may  be  made  of  t h e   5 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g  

h e t e r o c y c l i c   r i n g s   e n u m e r a t e d   as  e x a m p l e s   of   Z^  and   Z2  of   t h e  

g e n e r a l   f o r m u l a   (I)  and   t h e s e   h e t e r o c y c l i c   r i n g s   may  h a v e  

10  s u c h   s u b s t i t u e n t s   as   t h o s e   o f   Z^  and   Z2  of   t h e   g e n e r a l  

f o r m u l a   (I)  .  As  e x a m p l e s   o f   R^  -  R3,  m e n t i o n   may  be  made  o f  

s u c h   a l k y l   g r o u p s ,   a l k e n y l   g r o u p s   and   a r y l   g r o u p s   as  e n u m e -  

r a t e d   as  e x a m p l e s   o f   R^  -  R3  of   t h e   g e n e r a l   f o r m u l a   (I)  .  As  

e x a m p l e s   of   t h e   a l k y l   and   a r y l   g r o u p s   o f   R4  -  Rg,  m e n t i o n   m a y  

15  be  made   of   s u c h   g r o u p s   as  e n u m e r a t e d   as  e x a m p l e s   of   t h e   a b o v e  

R^  and   R2  and   as   e x a m p l e s   of   h a l o g e n   a t o m s ,   m e n t i o n   may  b e  

made   o f   f l u o r i n e ,   c h l o r i n e ,   b r o m i n e   and   i o d i n e .   E x a m p l e s   o f  

a l k y l   g r o u p   of   R7  -  R1Q  a r e   l o w e r   a l k y l   g r o u p s   s u c h   a s  

m e t h y l ,   e t h y l ,   e t c .   The  r i n g   r e p r e s e n t e d   by  Q  may  be  s u b -  

20  s t i t u t e d   w i t h   a  l o w e r   a l k y l   g r o u p   s u c h   as  m e t h y l   g r o u p ,   e t c .  

X  i s   s u c h   a c i d   a n i o n   as   e n u m e r a t e d   as  e x a m p l e s   of   X  of   t h e  

g e n e r a l   f o r m u l a   (I)   . 

As  e x a m p l e s   o f   s y m b o l s   in   t h e   g e n e r a l   f o r m u l a s  

( I I I )   -  (V)  ,  m e n t i o n   may  be  made  of   t h o s e   e n u m e r a t e d   as  e x -  

25  a m p l e s   o f   t h o s e   in   t h e   g e n e r a l   f o r m u l a s   (I)  and   ( I I )   w i t h i n  

t h e   s c o p e   of   d e f i n i t i o n s   in   t h e   g e n e r a l   f o r m u l a s   ( I I I )   -  (V)  . 

T y p i c a l   e x a m p l e s   o f   t h e   s e n s i t i z i n g   d y e s   u s e d   i n  

t h i s   i n v e n t i o n   a r e   shown   b e l o w .  
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E x a m p l e s   of   t h e   s e n s i t i z i n g   d y e s   r e p r e s e n t e d   b y  

t h e   g e n e r a l   f o r m u l a   ( I I )   . 
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1  E x a m p l e s   of   t h e   s e n s i t i z i n g   d y e s   r e p r e s e n t e d   b y  

t h e   g e n e r a l   f o r m u l a   (V)  . 
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1  T h i s   i n v e n t i o n   a l s o   i n c l u d e s   p h o t o g r a p h i c   l i g h t  

s e n s i t i v e   m a t e r i a l s   h a v i n g   a  s i l v e r   h a l i d e   e m u l s i o n   l a y e r  

w h i c h   c o n t a i n s   a  n o v e l   r h o d a c y a n i n e   dye   r e p r e s e n t e d   by  t h e  

f o l l o w i n g   g e n e r a l   f o r m u l a   (VI)  . 

G e n e r a l   f o r m u l a   ( V I )  

O R ,  -   z2-  ^  

^ > = C H - C = C H - C   =4=  C H - C H = ) = i = N + - R 3  

(X  ) n - 1  

5  w h e r e i n   Z-̂   r e p r e s e n t s   a  g r o u p   o f   a t o m s   n e c e s s a r y   f o r  

f o r m i n g   a  t h i a z o l e   r i n g ,   b e n z o t h i a z o l e   r i n g   o r   n a p h t h o -  

t h i a z o l e   r i n g ;   Z2  r e p r e s e n t s   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r  

f o r m i n g   a  5-  or   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o -  

c y c l i c   r i n g ;   R^,  R3  and   R4  r e p r e s e n t   a l k y l   g r o u p ,   a r a l k y l  

10  g r o u p   o r   a l k e n y l   g r o u p ;   R2  r e p r e s e n t s   an  a l k y l   g r o u p ,   a n  

a r a l k y l   g r o u p ,   an  a l k e n y l   g r o u p   o r   an  a r y l   g r o u p ;   X  r e p r e -  

s e n t s   an  a c i d   a n i o n ;   and   m  and   n  r e p r e s e n t   1  or   2 .  
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1  E x a m p l e s   of   t h e s e   d y e s   a r e   shown  as  e x a m p l e s   o f  

t h e   d y e s   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (I)  . 

T y p i c a l   e x a m p l e   of  s y n t h e s i s   of  t h e   n o v e l  

r h o d a c y a n i n e   dye  u s e d   in   t h i s   i n v e n t i o n   i s   shown  b e l o w .  

5  S y n t h e s i s   of   dye  [ 1 - 1 0 ]   : 

2 . 2 1   g  of   3 - e t h y l - 5 -   [3-   ( 3 - e t h y l b e n z o t h i a z o l i n e -  

2 - y l i d e n e ) m e t h y l - 5 , 5 - d i m e t h y l - 2 - c y c l o h e x e n e - l - y l i d e n e ]  

r h o d a n i n e   ( d i s c l o s e d   in   U . S .   P a t e n t   2 , 8 5 6 , 4 0 4 )   was  m i x e d  

w i t h   3 . 1 5   g  of  d i m e t h y l s u l f u r i c   a c i d   and   t h e   m i x t u r e   w a s  

10  h e a t e d   to   a  b a t h   t e m p e r a t u r e   of   9 0 - 1 0 0   °C  f o r   15  m i n u t e s .  

A f t e r   c o o l i n g ,   t h e   r e a c t i o n   p r o d u c t   was  w a s h e d   w i t h   e t h y l  

e t h e r ,   f o l l o w e d   by  a d d i n g   2 . 1 6   g  of   2-  ( 2 - e t h o x y - l -  

p r o p e n y l )   - 3 - e t h y l - 5   ,  6 - d i m e t h y l b e n z o x a z o l i u m - p - t o l u e n e -  

s u l f o n a t e   and  30  ml  of   e t h a n o l   and  h e a t i n g   to   o b t a i n   a  h o m o -  

15  g e n e o u s   s o l u t i o n .   T h e n ,   3 . 0   ml  of   t r i e t h y l a m i n e   was  a d d e d  

to   t h e   s o l u t i o n ,   w h i c h   was  t h e n   s u b j e c t e d   to   r e f l u x   f o r  

30  m i n u t e s   w i t h   h e a t i n g .   A f t e r   t e r m i n a t i o n   of   t h e   r e a c -  

t i o n ,   e t h y l   a c e t a t e   was  a d d e d   t h e r e t o   and  t h e   p r e c i p i t a t e  

was  f i l t e r e d   o f f   and   w a s h e d   w i t h   e t h y l   a c e t a t e .   T h e  

20  r e s u l t i n g   c r u d e   dye   was  r e c r y s t a l l i z e d   t w i c e   w i t h   e t h a n o l  

and   d r i e d   t o   g i v e   1 . 0 0   g  of   d a r k   y e l l o w i s h   g r e e n   c r y s t a l l i n e  

p o w d e r   h a v i n g   a  m e l t i n g   p o i n t   of   1 9 7 .   0°C  ( d e c ) .  

A b s o r p t i o n   maximum  of  m e t h a n o l i c   s o l u t i o n   of   t h e   dye   w a s  

689  nm.  - 

25  O t h e r   d y e s   u s e d   in   t h i s   i n v e n t i o n   may  a l s o   b e  

r e a d i l y   s y n t h e s i z e d   in   a c c o r d a n c e   w i t h   t h e   a b o v e   p r o c e s s   . 

The  s e n s i t i z i n g   dye  can   be  a d d e d   to   t h e   s i l v e r  

h a l i d e   e m u l s i o n   a t   any  t i m e   b e f o r e   c o a t i n g .   The  a d d i t i o n  
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1  a m o u n t   of   t h e   dye   may  be  v a r i e d   i n   a  w i d e   r a n g e ,   b u t   g o o d  

r e s u l t s   c a n   be  o b t a i n e d   when  i t   i s   a d d e d   in   an  a m o u n t   o f  

-5  - 2  1  x  10  -  1  x  10  m o l e   f o r   1  m o l e   of   s i l v e r   h a l i d e ,   t h e  

o p t i m u m   a m o u n t   b e i n g   d e p e n d e n t   u p o n   t h e   t y p e   o f   s i l v e r  

5  h a l i d e   s u c h   as  h a l o g e n   c o m p o s i t i o n ,   a v e r a g e   g r a i n   s i z e ,  

c r y s t a l   h a b i t ,   e t c .  

The  s i l v e r   h a l i d e   e m u l s i o n   u s e d   i n   t h e   l i t h o -  

g r a p h i c   p r i n t i n g   p l a t e   of   t h i s   i n v e n t i o n   may  be  s i l v e r  

c h l o r i d e ,   s i l v e r   b r o m i d e ,   s i l v e r   c h l o r o b r o m i d e   ,  s i l v e r  

10  c h l o r o i o d i d e ,   s i l v e r   c h l o r o b r o m o   i o d i d e   ,  e t c .   and   p r e f e r a b l y  

a  s i l v e r   h a l i d e   c o m p r i s i n g   a t   l e a s t   50  m o l e   %  of   s i l v e r  

c h l o r i d e .   The  a v e r a g e   g r a i n   s i z e   of   t h e s e   s i l v e r   h a l i d e s  

i s   p r e f e r a b l y   in   t h e   r a n g e   o f   0 . 2   -  0 . 8   ]x,  t h o u g h   o t h e r  

g r a i n   s i z e   a r e   u s a b l e .   The  e m u l s i o n   i s   p r e f e r a b l y  

15  m o n o d i s p e r s e d   e m u l s i o n ,   90%  or   m o r e   of   t o t a l   g r a i n s   h a v i n g  

a  s i z e   w i t h i n   ±30%  of   t h e   a v e r a g e   s i z e .   The  g r a i n s   a r e  

p r e f e r a b l y   i n   t h e   f o r m   of   s u b s t a n t i a l l y   c u b e   o r   f o u r t e e n -  

f a c e d   p o l y h e d r o n ,   t h o u g h   t h o s e   h a v i n g   o t h e r   c r y s t a l   h a b i t s  

a r e   n o t   o b j e c t i o n a b l e .  

20  The  b i n d e r   u s e d   in   t h e   s i l v e r   h a l i d e   e m u l s i o n   o f  

t h e   l i t h o g r a p h i c   p r i n t i n g   p l a t e   of   t h i s   i n v e n t i o n   i s   u s u a l l y  

g e l a t i n   w h i c h   c an   be  p a r t i a l l y   r e p l a c e d   w i t h   one   or   m o r e  

h y d r o p h i l i c   p o l y m e r   b i n d e r s   s u c h   as  s t a r c h ,   a l b u m i n ,  

s o d i u m   a l g i n a t e ,   h y d r o x y e t h y l c e l l u l o s e ,   gum  a r a b i c ,   p o l y -  

25  v i n y l   a l c o h o l ,   c a r b o x y m e t h y l c e l l u l o s e ,   p o l y v i n y l   p y r r o l i d o n e ,  

p o l y a c r y l a m i . d e ,   s t y r e n e - m a l e i c   a n h y d r i d e   c o p o l y m e r ,   p o l y -  

v i n y l   m e t h y l   e t h e r - m a l e i c   a n h y d r i d e   c o p o l y m e r ,   e t c .   I t   i s  

f u r t h e r   p o s s i b l e   t o   u s e   an  a q u e o u s   d i s p e r s i o n   ( l a t e x )   o f  
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1  v i n y l   p o l y m e r s .  

The  s i l v e r   h a l i d e   e m u l s i o n   can   be  s e n s i t i z e d   i n  

v a r i o u s   ways   d u r i n g   i t s   p r e p a r a t i o n   or  c o a t i n g .   T h e  

e m u l s i o n   i s   p r e f e r a b l y   s e n s i t i z e d   c h e m i c a l l y   by  t h e   m e t h o d s  

5  w e l l   known  to   t h e   a r t   by  u s i n g ,   f o r   e x a m p l e ,   s o d i u m   t h i o -  

s u l f a t e ,   a . l k y l t h i o u r e a s ,   or   g o l d   c o m p o u n d s   s u c h   as  g o l d  

r h o d a n i d e   and  g o l d   c h l o r i d e   or   m i x t u r e s   t h e r e o f .  

T h o s e   c h a r a c t e r i s t i c s   s u c h   as  h i g h   s e n s i t i v i t y ,  

h i g h   s h a r p n e s s   and  h i g h   r e s o l v i n g   p o w e r   w h i c h   a r e   d e s i r a b l e  

10  f o r   t h e   d i r e c t   p r o c e s s i n g   p r i n t i n g   p l a t e s   may  be  i m p a r t e d  

by  a d d i n g ,   a t   any  t i m e   d u r i n g   t h e   e m u l s i o n   p r e p a r a t i o n ,  

c o m p o u n d s   of   m e t a l s   of   G r o u p   V I I I   of  t h e   p e r i o d i c   t a b l e ,  

s u c h   a s ,   f o r   e x a m p l e ,   s a l t s   of  c o b a l t ,   n i c k e l ,   r h o d i u m ,  

p a l l a d i u m ,   i r i d i u m   and  p l a t i n u m .   The  a m o u n t   of   a d d i t i o n   i s  
-  8  —  3 L5  in   t h e   r a n g e   of  10  -  10  m o l e   f o r   1  m o l e   of  s i l v e r  

h a l i d e .   The  s i l v e r   h a l i d e   e m u l s i o n   l a y e r   may  c o n t a i n  

o t h e r   a d d i t i v e s   s u c h   as  c o a t i n g   a i d s ,   h a r d e n e r s ,   a n t i -  

f o g g a n t s ,   m a t t i n g   a g e n t s   ( w a t e r - h o l d i n g   a g e n t s ) ,   a n d  

d e v e l o p i n g   a g e n t s   w h i c h   a r e   c u s t o m a r i l y   u s e d .  

-°  H i g h e r   s e n s i t i v i t y   and  p r i n t i n g   e n d u r a n c e   can   b e  

o b t a i n e d   by  u s i n g   t h e   c o m p o u n d s   r e p r e s e n t e d   by  t h e   f o l l o w -  

i n g   g e n e r a l   f o r m u l a s   (A)  a n d / o r   (B)  in   c o m b i n a t i o n   w i t h  

t h e   a b o v e   m e n t i o n e d   n e a r   i n f r a r e d   s e n s i t i z i n g   d y e s   in   s i l v e r  

h a l i d e   e m u l s i o n   l a y e r   u s e d   in   t h i s   i n v e n t i o n .  
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1  In  t h e   g e n e r a l   f o r m u l a   (A)  ,  r e p r e s e n t s   a  

g r o u p   o f   a t o m s   n e c e s s a r y   f o r   f o r m i n g   t h e   5-  o r   6 - m e m b e r e d  

n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g   as  m e n t i o n e d   f o r   Z^  

and   Z2  of   t h e   g e n e r a l   f o r m u l a   (I)  ;  R . ^   r e p r e s e n t s   h y d r o g e n  

5  a t o m   o r   a l k y l   o r   a r y l   g r o u p   as  m e n t i o n e d   in   t h e   g e n e r a l  

f o r m u l a   (I)  ;  R-^g  r e p r e s e n t s   an  a l k y l   o r   a l k e n y l   g r o u p   a s  

m e n t i o n e d   in   t h e   g e n e r a l   f o r m u l a   (I)  ;  X2  r e p r e s e n t s   an  a c i d  

a n i o n   as  m e n t i o n e d   f o r   X  o f   t h e   g e n e r a l   f o r m u l a   (I)  w i t h  

a  p r o v i s o   t h a t   i f   t h e   c o m p o u n d   h a s   a  b e t a i n e   a n a l o g o u s  

10  s t r u c t u r e ,   X2  i s   n o t   p r e s e n t ;   and  m2  and  n2  r e p r e s e n t  

i n t e g e r s   of   1  o r   2  . 

T y p i c a l   e x a m p l e s   of   t h e   c o m p o u n d s   r e p r e s e n t e d   b y  

t h e   g e n e r a l   f o r m u l a   (A)  a r e   shown  b e l o w .  
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[ A - 1 0 ]  

B r  

Br  C2H5 
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1  In   t h e   g e n e r a l   f o r m u l a   (B)  ,  A  r e p r e s e n t s   a  

d i v a l e n t   a r o m a t i c   r e s i d u e   w h i c h   may  c o n t a i n - S O ^ M   g r o u p   (M 

r e p r e s e n t s   h y d r o g e n   a t o m   or   a  c a t i o n   s u c h   as  s o d i u m ,  

p o t a s s i u m ,   e t c . )   w i t h   a  p r o v i s o   t h a t   when  R15  ^°  n o t  

5  c o n t a i n   -S03M  g r o u p ,   A  c o n t a i n s   -S03M  g r o u p ;   R12  _  r t _5  

r e p r e s e n t   h y d r o g e n   a t o m ,   h y d r o x y   g r o u p ,   a r y l o x y   g r o u p   ( e . g . ,  

p h e n o x y ,   n a p h t h o x y ,   o - t o l o x y ,   p - s u l f o p h e n o x y   ,  e t c . ) ,  

h e t e r o c y c l i c   r i n g   ( e . g . ,   m o r p h o l i n y l ,   p i p e r i d y l ,   e t c . ) . ,  

a l k y l   t h i o   g r o u p   ( e . g . ,   m e t h y l t h i o ,   e t h y l t h i o ,   e t c . ) ,   h e t e r o -  

10  c y c l i c t h i o   g r o u p   ( e . g . ,   b e n z o t h i a z o l y l t h i o   ,  b e n z o i m i d a z o l y l -  

t h i o ,   e t c . ) ,   a r y l t h i o   g r o u p   ( e . g . ,   p h e n y l t h i o ,   t o l y l t h i o ,  

e t c . ) ,   a m i n o   g r o u p ,   a l k y l a m i n o   g r o u p   ( e . g . ,   m e t h y l a m i n o ,  

e t h y l a m i n o ,   d i e t h y l a m i n o   ,  g - h y d r o x y e t h y l a m i n o ,   B - s u l f o -  
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e t h y l a m m o   ,  e t c . ) ,   a r y l a i r u . n o   g r o u p   ( e . g . ,   a n i l i n o ,   o - ,   m -  

or   p - s u l f   o a n i l i n o ,   o - ,   m-  or   p - t o l u i d i n o ,   o - ,   m-  or   p -  

c a r b o x y a n i l i n o ,   o - ,   m-  o r   p - c h l o r o a n i l i n o   ,  o - ,   m-  or   p -  

a n i s i d i n o ,   o - a c e t a m i n o a n i l i n o ,   h y d r o x y a n i l i n o   ,  n a p h t h y l -  

a m i n o ,   s u l f o n a p h t h y l a m i n o ,   e t c . ) ,   h e t e r o c y c l i c a m i n o   g r o u p  

( e . g . ,   2 - b e n z o t h i a z o l y l a m i n o ,   2 - p i r i d y l a i r t i n o   ,  e t c . ) ,  

a r a l k y l a m i n o   g r o u p   ( e . g . ,   b e n z y l a m i n o ,   o - ,   m-  o r   p - a n i s y l -  

a m i n o ,   e t c . ) ,   m e r c a p t o   g r o u p ,   o r   h a l o g e n   a t o m ,   a l k y l   g r o u p  

or   a l k o x y   g r o u p   as  m e n t i o n e d   f o r   R4~  Rg  of   t h e   g e n e r a l  

f o r m u l a   (I)  ;  W  r e p r e s e n t s   -CH=  or   -N=,   p r e f e r a b l y   - C H = ,  

and  e x a m p l e s   of   A  a r e   as  f o l l o w s :  

SCUM 

SCUM 
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1  T y p i c a l   e x a m p l e s   of   t h e   c o m p o u n d s   r e p r e s e n t e d   b y  

t h e   g e n e r a l   f o r m u l a   (B)  a r e   shown  b e l o w .  

( B - l )   D i s o d i u m   4  ,4  1  - b i s   [4  ,  6 - d i   ( b e n z o t h i a z o l y l - 2 - t h i o )  

p y r i m i d i n e - 2 - y l a m i n o ]   s t i l b e n e - 2   ,  2  '  - d i s u l f   o n a t e  

5  (B-2)   D i s o d i u m   4  ,  4  1  - b i s   [4  ,  6 - d i   ( b e n z o t h i a z o l y l - 2 = r a m i n o )  

p y r i m i d i n e - 2 - y l a m i n o ]   s t i l b e n e - 2   ,  2  *  - d i s u l f   o n a t e  

(B-3)   D i s o d i u m   4  ,  4  1  - b i s   [4  ,  6 - d i   ( n a p h t h y l - 2 - o x y )   p y r i m i -  

d i n e - 2 - y l a m i n o ]   s t i l b e n e - 2   ,  2  '  - d i s u l f   o n a t e  

(B-4)   D i s o d i u m   4  ,  4  1  - b i s   [4  ,  6 - d i   ( n a p h t h y l - 2 - o x y )  

10  p y r i m i d i n e - 2 - y l a m i n o ]   d i b e n z y l - 2   ,  2  1  - d i s u l f   o n a t e  
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1  (B-5)   D i s o d i u m   4  ,  4  '  - b i s   (4  ,  6 - d i a n i l i n o p y r i m i d i n e - 2 -  

y l a m i n o )   s t i l b e n e - 2   ,  2  1  - d i s u l f   o n a t e  

(B-6)   D i s o d i u m   4  ,  4  ' - b i s   [ 4 - c h l o r o - 6 -   ( 2 - n a p h t h y l o x y )  

p y r i m i d i n e - 2 - y l a m i n o ]   b i p h e n y l - 2   ,  2  1  - d i s u l f   o n a t e  

5  (B-7)   D i s o d i u m   4  ,  4  1  - b i s   [4  ,  6 - d i   ( l - p h e n y l t e t r a z o l y l - 5 -  

t h i o )   p y r i m i d i n e - 2 - y l a m i n o ]   s t i l b e n e - 2   ,  2  '  - d i s u l f   o n a t e  

(B-8)   D i s o d i u m   4  ,  4  '  - b i s   [4-,  6 - d i   ( b e n z o i m i d a z o l y l - 2 - t h i o )  

p y r i m i d i n e - 2 - y l a m i n o ]   s t i l b e n e - 2   ,  2  1  - d i s u l f o n a t e  

(B-9)   D i s o d i u m   4  ,  4  '  - b i s   (4  ,  6 - d i p h e n o x y p y r i m i d i n e - 2 -  

10  y l a m i n o )   s t i l b e n e - 2   ,  2  1  - d i s u l f o n a t e  

( B - 1 0 )   D i s o d i u m   4  ,  4  '  - b i s   (  4  ,  6 - d i p h e n y l t h i o p y r i m i d i n e - 2 -  

y l a m i n o )   s t i l b e n e - 2   ,  2  1  - d i s u l f o n a t e  

( B - l l )   D i s o d i u m   4  ,  4  1  - b i s   (  4  ,  6 - d i m e r c a p t o p y r i m i d i n e - 2 -  

y l a m i n o )   b i p h e n y l - 2   ,  2  1  - d i s u l f o n a t e  

15  (B-12 )   D i s o d i u m   4  ,  4  1  - b i s   (4  ,  6 - d i a n i l i n o - t r i a z i n e - 2 - y l -  

a m i n o )   s t i l b e n e - 2   ,  2  1  - d i s l u f   o n a t e  

( B - 1 3 )   D i s o d i u m   4  ,  4  *  - b i s   ( 4 - a n i l i n o - 6 - h y d r o x y - t r i a z i n e -  

2 - y l a m i n o )   s t i l b e n e - 2   ,  2  '  - d i s u l f o n a t e  

( B - 1 4 )   D i s o d i u m   4  ,  4  1  - b i s   ( 4 - n a p h t h y l a m i n o - 6 - a n i l i n o -  

20  t r i a z i n e - 2 - y l a m i n o )   s t i l b e n e - 2   ,  2  *  - d i s u l f o n a t e  

E i t h e r   one   of   t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e  

g e n e r a l   f o r m u l a   (A)  or   t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e  

g e n e r a l   f o r m u l a   (B)  may  be  a d d e d ,   b u t   two  or   more   o f   t h e  

c o m p o u n d s   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (A)  o r   t w o  

25  or   more   of   t h e   c o m p o u n d s   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a  

(B)  may  be  a d d e d   o r   a t   l e a s t   one   of   t h e   c o m p o u n d   r e p r e s e n t e d  

by  t h e   g e n e r a l   f o r m u l a   (A)  and   a t   l e a s t   one   of   t h e   c o m p o u n d  
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1  r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (B)  may  be  a d d e d   i n  

c o m b i n a t i o n   . 

W h i c h   c o m p o u n d   i s   more   e f f e c t i v e   f o r   t h e   s e n s i -  

t i z i n g   dye  r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a s   (I)  -  (V)  , 

5  t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (A)  or   (B)  , 

d e p e n d s   on  t h e   k i n d s   o f   t h e   s e n s i t i z i n g   d y e s   and  t h e  

c o m p o u n d s   and   c o m b i n a t i o n   t h e r e o f .   In  g e n e r a l ,   a d d i t i o n  

of   t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (A)  a n d  

t h e   c o m p o u n d   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (B)  i n  

10  c o m b i n a t i o n   i s   m o r e   a d v a n t a g e o u s .  

A d d i t i o n   a m o u n t   o f   t h e   c o m p o u n d s   r e p r e s e n t e d   b y  

-4  - 1  
t h e   g e n e r a l   f o r m u l a s   (A)  and   (B)  i s   1  x  10  -  3  x  1 0  

-4  - 1  
m o l e ,   p r e f e r a b l y   5  x  10  -  2  x  10  more   p e r   1  m o l e   o f  

s i l v e r   h a l i d e ,   r e s p e c t i v e l y .  

15  A  s u b b i n g   l a y e r   f o r   i m p r o v i n g   a d h e s i o n   o r   a n  

u n d e r c o a t   l a y e r   w h i c h   may  c o n t a i n   a  c o l o r i n g   a g e n t   s u c h   a s  

c a r b o n   b l a c k   and   a  c o m p o u n d   a b s o r b i n g   a  l i g h t   of   a t   l e a s t  

700  mu  may  be  p r o v i d e d   b e l o w   t h e   s i l v e r   h a l i d e   e m u l s i o n  

l a y e r   ( and   a b o v e   t h e   s u p p o r t )   .  T h i s   u n d e r c o a t   l a y e r   m a y  

20  f u r t h e r   c o n t a i n   a  d e v e l o p i n g   a g e n t   o r   a  m a t t i n g   a g e n t .  

An  i m a g e   r e c e i v i n g   l a y e r   i s   p r o v i d e d   a b o v e   t h e  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r ,   n a m e l y ,   as  an  o u t e r m o s t  

s u r f a c e   l a y e r .   The  i m a g e   r e c e i v i n g   l a y e r   c o n t a i n s '   k n o w n  

p h y s i c a l   d e v e l o p m e n t   n u c l e i   s u c h   as  m e t a l s   i n c l u d i n g  

25  a n t i m o n y ,   b i s m u t h ,   c a d m i u m ,   c o b a l t ,   p a l l a d i u m ,   n i c k e l ,  

s i l v e r ,   l e a d ,   z i n c ,   e t c .   and  s u l f i d e s   t h e r e o f ,   e t c .   T h e  

i m a g e   r e c e i v i n g   l a y e r   may  c o n t a i n   a t   l e a s t   one   h y d r o p h i l i c  

c o l l o i d   s u c h   as  g e l a t i n ,   c a r b o x y m e t h y l c e l l u l o s e   ,  g u m  
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1  a r a b i c ,   s o d i u m   a l g i n a t e ,   h y d r o x y e t h y l   s t a r c h ,   d i a l d e h y d e  

s t a r c h ,   d e x t r i n ,   h y d r o x y e t h y l c e l l u l o s e ,   p o l y s t y r e n e s u l f o n i c  

a c i d ,   a  v i n y l i m i d a z o l e - a c r y l a m i d e   c o p o l y m e r ,   p o l y v i n y l  

a l c o h o l ,   e t c .   T h i s   h y d r o p h i l i c   c o l l o i d   c o n t a i n e d   in   t h e  

5  i m a g e   r e c e i v i n g   l a y e r   i s   p r e f e r a b l y   0 . 1   g/m  or   l e s s .  

The  i m a g e   r e c e i v i n g   l a y e r   may  f u r t h e r   c o n t a i n   h y g r o s c o p i c  

s u b s t a n c e s   or   w e t t i n g   a g e n t s   s u c h   as  s o r b i t o l ,   g l y c e r o l ,  

e t c .   I t   may  f u r t h e r   c o n t a i n   an  t i -   s c u m m i n g   p i g m e n t s   s u c h  

as  b a r i u m   s u l f a t e ,   t i t a n i u m   d i o x i d e ,   C h i n a   c l a y ,   s i l v e r ,  

10  e t c . ,   d e v e l o p i n g   a g e n t s   s u c h   as  h y d r o q u i n o n e   and  h a r d e n e r s  

s u c h   as  f o r m a l d e h y d e ,   d i c h l o r o - S - t r i a z i n e   ,  e t c .  

The  s u p p o r t s   may  be  p a p e r ,   f i l m s   s u c h   as  c e l l u l o s e  

a c e t a t e   f i l m ,   p o l y v i n y l   a c e t a l   f i l m ,   p o l y s t y r e n e   f i l m ,  

p o l y p r o p y l e n e   f i l m ,   p o l y e t h y l e n e   t e r e p h t h a l a t e   f i l m ,   e t c . ,  

15  c o m p o s i t e   f i l m s   s u c h   as  p o l y e s t e r ,   p o l y p r o p y l e n e ,   o r  

p o l y s t y r e n e   f i l m s   c o a t e d   w i t h   p o l y e t h y l e n e   f i l m ;   m e t a l s ;  

m e t a l l i z e d   p a p e r ;   or   m e t a l / p a p e r   l a m i n a t e s .   A  p a p e r  

s u p p o r t   c o a t e d   on  one  or   b o t h   s i d e s   w i t h   an  o l e f i n   p o l y m e r  

s u c h   as  p o l y e t h y l e n e   i s   a l s o   u s e f u l .   T h e s e   s u p p o r t s   m a y  

20  c o n t a i n   c o m p o u n d s   h a v i n g   a n t i h a l a t i o n   p o w e r .  

The  p r o c e s s i n g   s o l u t i o n   f o r   d e v e l o p m e n t   u s e d   i n  

t h i s   i n v e n t i o n   may  c o n t a i n   a l k a l i n e   s u b s t a n c e s   s u c h   a s  

s o d i u m   h y d r o x i d e ,   p o t a s s i u m   h y d r o x i d e ,   l i t h i u m   h y d r o x i d e ,  

s o d i u m   t e r t i a r y   p h o s p h a t e ,   e t c . ;   p r e s e r v a t i v e s   s u c h   a s  

25  s u l f i t e s ,   e t c . ;   s i l v e r   h a l i d e   s o l v e n t s   s u c h   as  t h i o s u l f   a t e s   , 

c y c l i c   i m i d e s ,   t h i o s a l i c y l i c   a c i d ,   a m i n e s ,   e t c . ;   t h i c k e n i n g  

a g e n t s   s u c h   as  h y d r o x y e t h y l c e l l u l o s e ,   c a r b o x y m e t h y l c e l l u l o s e   , 

e t c . ;   a n t i f o g g a n t s   s u c h   as   p o t a s s i u m   b r o m i d e ,   1 - p h e n y l -  
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1  5 - m e r c a p t o t e t r a z o l e ,   c o m p o u n d s   d e s c r i b e d   i n   J a p a n e s e   P a t e n t  

U n e x a m i n e d   P u b l i c a t i o n   ( K o k a i )   No.  2 6 2 0 1 / 7 2 ,   e t c . ;   d e v e l o p -  

i n g   a g e n t s   s u c h   as  h y d r o q u i n o n e   ,  l - p h e n y l - 3 - p y r a z o l i d o n e ,  

e t c . ;   d e v e l o p m e n t   m o d i f i e r s   s u c h   as  p o l y o x y a l k y l e n e  

5  c o m p o u n d s ,   o n i u m   c o m p o u n d s ,   e t c .  

When  t h e   s i l v e r   c o m p l e x   d i f f u s i o n   t r a n s f e r  

p r o c e s s   i s   c a r r i e d   o u t ,   t h e   d e v e l o p i n g   a g e n t   may  b e  

c o n t a i n e d   in   t h e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   a n d / o r   t h e  

i m a g e   r e c e i v i n g   l a y e r   or   o t h e r   w a t e r   p e r m e a b l e   l a y e r s  

10  c o n t i g u o u s   to   t h e   i m a g e   r e c e i v i n g   l a y e r   as  d e s c r i b e d   i n  

B r i t i s h   P a t e n t   Nos .   1 , 0 0 0 , 1 1 5 ,   1 , 0 1 2 , 4 7 6 ,   1 , 0 1 7 , 2 7 3 ,   a n d  

1 , 0 4 2 , 4 7 7 .   T h e r e f o r e ,   in   s u c h   c a s e ,   u s e   may  be  made  of   a  

s o - c a l l e d   " a l k a l i n e   a c t i v a t i n g   s o l u t i o n "   c o n t a i n i n g   n o  

d e v e l o p i n g   a g e n t .  

15  The  l i t h o g r a p h i c   p r i n t i n g   p l a t e s   made  in   a c c o r d -  

a n c e   w i t h   t h i s   i n v e n t i o n   can   be  r e n d e r e d   i n k   r e c e p t i v e   o r  

e n h a n c e d   in   i n k   r e c e p t i v i t y   by  u s e   o f   s u c h   c o m p o u n d s   a s  

d e s c r i b e d   in   J a p a n e s e   P a t e n t   E x a m i n e d   P u b l i c a t i o n   ( K o k o k u )  

No.  2 9 7 2 3 / 7 3   and   U . S .   P a t e n t   No.  3 , 7 2 1 , 5 3 9 .  

20  The  p r i n t i n g   m e t h o d ,   e t c h   s o l u t i o n   and   d a m p i n g  

s o l u t i o n   a r e   t h o s e   w h i c h   a r e   known  to   t h e   a r t .  

The  f o l l o w i n g   n o n l i m i t i n g   e x a m p l e s   f u r t h e r  

i l l u s t r a t e   t h i s   i n v e n t i o n .  

E x a m p l e   1  

25  On  one   s i d e   of  a  s u b b e d   p o l y e s t e r   f i l m   s u p p o r t ,  

was  p r o v i d e d   a  m a t t i n g   l a y e r   c o n t a i n i n g   p o w d e r e d   s i l i c a  

of   5  u  in   a v e r a g e   p a r t i c l e   s i z e .   On  a n o t h e r   s i d e ,   w a s  
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1  p r o v i d e d   an  u n d e r c o a t   l a y e r   ( a d j u s t e d   to   pH  4)  c o n t a i n i n g  

c a r b o n   b l a c k   and  20%  by  w e i g h t   b a s e d   on  t h e   p h o t o g r a p h i c  

g e l a t i n   of   p o w d e r e d   s i l i c a ,   7  y  in   a v e r a g e   p a r t i c l e   s i z e .  

On  t h i s   u n d e r c o a t   l a y e r   was  p r o v i d e d   a  h i g h   s p e e d   s i l v e r  

5  c h l o r o i o d o b r o m i d e   e m u l s i o n   l a y e r   (Br :   3  mol  %,  I :   0 . 4   m o l e   % 

and  CI :   9 6 . 6   m o l e   %  and   a d j u s t e d   to   pH  4 . 0 )   c o n t a i n i n g   5% 

by  w e i g h t   ( b a s e d   on  p h o t o g r a p h i c   g e l a t i n )   of   p o w d e r e d  

s i l i c a ,   7  y  in   a v e r a g e   p a r t i c l e   s i z e ,   w h i c h   had   b e e n  

c h e m i c a l l y   s e n s i t i z e d   w i t h   a  g o l d   c o m p o u n d   and   t h e n  

10  s p e c t r a l l y   s e n s i t i z e d .  

The  a p p l i c a t i o n   r a t e   of   g e l a t i n   in   t h e   u n d e r c o a t  

2 l a y e r   was  3 .0   g/m  ,  t h a t   of   g e l a t i n   in   t h e   e m u l s i o n   l a y e r  
2 

was  1 . 0   g/m  and  t h a t   of  s i l v e r   h a l i d e   in   t e r m s   of   s i l v e r  

2 n i t r a t e   was  1 . 0   g/m  .  T h e s e   u n d e r c o a t   l a y e r   and  e m u l s i o n  

15  l a y e r   c o n t a i n e d   5 .0   mg  of   f o r m a l d e h y d e   as  a  h a r d e n e r   f o r  

1  g  of  g e l a t i n .   A f t e r   d r y i n g ,   t h e   c o a t e d   s u p p o r t   w a s  

h e a t e d   a t   40  °C  f o r   14  d a y s .   T h e n ,   t h e   e m u l s i o n   l a y e r   w a s  

o v e r c o a t e d   w i t h   a  n u c l e i   c o a t i n g   c o m p o s i t i o n   d e s c r i b e d   i n  

J a p a n e s e   P a t e n t   U n e x a m i n e d   P u b l i c a t i o n   ( K o k a i )   No.  2 1 6 0 2 / 7 8  

20  ( t h e   p o l y m e r   u s e d   was  No.  3  a c r y l a m i d e - i m i d a z o l e   c o p o l y m e r  

and  h y d r o q u i n o n e   was  c o n t a i n e d   in   an  a m o u n t   of   0 . 8   g / m 2 )  

and   was  d r i e d   to   o b t a i n   a  l i g h t   s e n s i t i v e   m a t e r i a l   f o r  

l i t h o g r a p h i c   p r i n t i n g   p l a t e .   The  a b o v e   m e n t i o n e d   s i l v e r  

—  6 h a l i d e   e m u l s i o n   c o n t a i n e d   5  x  10  m o l e   of   r h o d i u m  

25  c h l o r i d e   f o r   1  m o l e   of   s i l v e r   h a l i d e   w h i c h   had   b e e n  

a d d e d   d u r i n g   p h y s i c a l   r i p e n i n g   of   t h e   e m u l s i o n .   The  s i l v e r  

h a l i d e   g r a i n s   w e r e   in   s u b s t a n t i a l l y   c u b i c   f o r m   and   w e r e  

0 .3   y  in   a v e r a g e   g r a i n   s i z e   and  90%  or   more   of   t h e   t o t a l  
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1  g r a i n s   w e r e   d i s t r i b u t e d   w i t h i n   ±30%  of   t h e   a v e r a g e   g r a i n  

s i z e .  

E l e v e n   l i g h t   s e n s i t i v e   m a t e r i a l s   f o r   l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   w e r e   p r e p a r e d   in   t h e   same  m a n n e r   as  a b o v e  

- 3  5  e x c e p t   t h a t   10  m o l e   ( f o r   1  m o l e   of   s i l v e r   h a l i d e )   o f  

e a c h   s e n s i t i z i n g   dye   shown   in   T a b l e   1  was  a d d e d   to   e a c h  

s i l v e r   h a l i d e   e m u l s i o n .  

The  f o l l o w i n g   d y e s   w e r e   u s e d   as  c o m p a r a t i v e   d y e s   . 
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[GI 

1  E a c h   o f   t h e s e   l i g h t   s e n s i t i v e   m a t e r i a l s   in   c l o s e  

c o n t a c t   w i t h   an.  o r i g i n a l   of   a  f i l m   b l o c k   c o p y   c o n t a i n i n g  

t h i n   l i n e   i m a g e s   was  e x p o s e d   to   a  l i g h t   s o u r c e   to   w h i c h  

was  a t t a c h e d   a  d a r k   r e d   f i l t e r   SC-70   ( m a n u f a c t u r e d   by  F u j i  

5  P h o t o   F i l m   C o . ,   L t d . )   w h i c h   t r a n s m i t t e d   l i g h t   h a v i n g   w a v e -  

l e n g t h s   l o n g e r   t h a n   a b o u t   700  my.  The  e x p o s u r e   was  c a r r i e d  

o u t   by  s u b j e c t i n g   t h e   m a t e r i a l   to   a  f l a s h   e x p o s u r e   f o r   a  

-4  - 5  
p e r x o d   in   t h e   r a n g e   of   10  -  10  s e c o n d s   d e p e n d i n g   o n  

s e n s i t i v i t y   d i f f e r e n c e   so  t h a t   n e a r l y   t h e   same  p r i n t  

10  e x p o s u r e s   w e r e   a t t a i n e d .   T h e s e   w e r e   u s e d   as  s a m p l e s   f o r  
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1  p r i n t i n g   t e s t .  

S e p a r a t e l y   t h e   l i g h t   s e n s i t i v e   m a t e r i a l s   w e r e  

—  5 s u b j e c t e d   t o   a  f l a s h   e x p o s u r e   f o r   10  s e c o n d s   t h r o u g h   a n  

o p t i c a l   w e d g e   to   a  l i g h t   s o u r c e   to   w h i c h   t h e   d a r k   r e d  

5  f i l t e r   SC-70   was  a t t a c h e d .   T h e s e   w e r e   u s e d   as  s a m p l e s   f o r  

s en   s i   tome  t r y   . 

A f t e r   t h e   e x p o s u r e ,   t h e   l i g h t   s e n s i t i v e   m a t e r i a l s  

w e r e   d e v e l o p e d   w i t h   t h e   f o l l o w i n g   d i f f u s i o n   t r a n s f e r  

d e v e l o p e r .  

10  D e v e l o p e r  

' ' W a t e r   700  m l  

S o d i u m   h y d r o x i d e   18  g  

P o t a s s i u m   h y d r o x i d e   7  g  

A n h y d r o u s   s o d i u m   s u l f a t e   50  g  

15  2 - M e r c a p t o b e n z o i c   a c i d   1 . 5   g  

2 - M e t h y l a m i n o   e t h a n o l   15  g  

v  W a t e r   t o   make  up  1  £ 

A f t e r   t h e   d e v e l o p m e n t   t r e a t m e n t ,   t h e s e   m a t e r i a l s  

w e r e   p a s s e d   b e t w e e n   two  s q u e e z e   r o l l e r s   t o   r e m o v e   e x c e s s  

20  d e v e l o p e r ,   i m m e d i a t e l y   t h e r e a f t e r   t r e a t e d   w i t h   t h e   f o l l o w -  

i n g   n e u t r a l i z i n g   s o l u t i o n   a t   25°C  f o r   20  s e c o n d s ,   p a s s e d  

b e t w e e n   s q u e e z e   r o l l e r s   to   r e m o v e   e x c e s s   s o l u t i o n   and   d r i e d  

a t   room  t e m p e r a t u r e .  

N e u t r a l i z i n g   s o l u t i o n  

TV7  4-   ̂ r  f\  f\  1 

2 5  

w a t e r   600  m l  

c i t r i c   a c i d   10  g  
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S o d i u m   c i t r a t e   35  g  

C o l l o i d a l   s i l i c a   (20%  s o l u t i o n )   5  m l  

E t h y l e n e   g l y c o l   5  m l  

W a t e r   was  a d d e d   to   make  up  1  £  . 

5  S e n s i t i v i t y   o f   t h i s   l i g h t   s e n s i t i v e   m a t e r i a l s  

a n d   p r i n t i n g   e n d u r a n c e   of   t h e   r e s u l t i n g   l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   a r e   shown  in   T a b l e   1.  The  s e n s i t i v i t y   w a s  

e v a l u a t e d   by  t h e   e x p o s u r e   r e q u i r e d   b e f o r e   t h e   p r e c i p i t a -  

t i o n   o f   t h e   t r a n s f e r r e d   s i l v e r   h a d   no  more   b e e n   o b s e r v e d  

10  and   e x p r e s s e d   as  a  r e l a t i v e   v a l u e   by  a s s u m i n g   t h e   s e n s i t i v i t y  

in   t h e   c a s e   o f   t h e   s e n s i t i z i n g   dye   ( 1 - 5 )   to   be  1 . 0   a s  

s t a n d a r d .   The  p r i n t i n g   e n d u r a n c e   was  e v a l u a t e d   in   t e r m s  

o f   t h e   n u m b e r   o f   c o p i e s   d e l i v e r e d   b e f o r e   t h e   p r i n t i n g   h a d  

b e c o m e   i m p o s s i b l e   o w i n g   t o   t h e   o c c u r r e n c e   of   s c u m m i n g   o r  

15  p a r t i a l   d i s a p p e a r a n c e   of   s i l v e r   i m a g e   and   e x p r e s s e d   i n  

g r a d e   n u m b e r   r a t e d   in   a c c o r d a n c e   w i t h   t h e   f o l l o w i n g  

c r i t e r i a .  

G r a d e   No.  N u m b e r   of   c o p i e s  

1  < 4 0 0 0  

2  4000  -  6 0 0 0  

3  6000  -  8 0 0 0  

4  8000  -  1 0 0 0 0  

5  > 1 0 0 0 0  

The  p r i n t i n g   f o r   t h e   a b o v e   t e s t s   was  c a r r i e d   o u t  

by  m o u n t i n g   a  s h e e t   to   w h i c h   e a c h   o f   t h e   s a m p l e s   w a s  

20  a p p l i e d ,   on  an  o f f s e t   p r i n t i n g   m a c h i n e ,   a p p l y i n g   t h e  
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1  f o l l o w i n g   e t c h   s o l u t i o n   to   a l l o v e r   t h e   p l a t e   s u r f a c e   a n d  

u s i n g   t h e   f o l l o w i n g   d a m p i n g   s o l u t i o n .   The  p r i n t i n g   m a c h i n e  

was  A .B.   D i c k   350  CD  ( T r a d e m a r k   f o r   o f f s e t   p r i n t i n g   m a c h i n e  

s u p p l i e d   by  A .B.   D i c k   C o . ) .  

E t c h   s o l u t i o n  

' " W a t e r   600  m l  

I s o p r o p y l   a l c o h o l   400  m l  

E t h y l e n e   g l y c o l   50  m l  

3  - m e r   c  a p t o -   4  -  a c e t   a m i d o -  
_  5 - n - h e p t y l - l , 2 , 4 - t r i a z o l e   1  g  

D a m p i n g   s o l u t i o n  

'   o - P h o s p h o r i c   a c i d   10  g  

N i c k e l   n i t r a t e   5  g  

S o d i u m   s u l f a t e   5  g  

E t h y l e n e   g l y c o l   100  g  

C o l l o i d a l   s i l i c a   (20%  s o l u t i o n )   28  g  

 ̂ W a t e r   was  a d d e d   to   make  up  2  I  . 
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r a b l e   1  

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

(I  -  1)  1 . 2   4 

(I  -  5)  1 . 0   4 

(I  -  10)  1 . 3   3 

(I  -  16)  1 . 2   4 

A  0 . 4   2 

B  0 . 5   2 

C  0 . 2   1 

D  0 . 1   3 

E  0 . 2   2 

F  0 .6   1 

G  0 . 2   4 

1  E x a m p l e   2 

L i g h t   s e n s i t i v e   m a t e r i a l s   w e r e   p r e p a r e d   in   t h e  

same  m a n n e r   as  in   E x a m p l e   1  e x c e p t   t h a t   a  s i l v e r   c h l o r o -  

i o d i d e   c o n t a i n i n g   0 . 2   m o l e   %  of   s i l v e r   i o d i d e   was  u s e d   a s  

5  t h e   s i l v e r   h a l i d e   e m u l s i o n   and   d y e s   shown  in   T a b l e   2  w e r e  

u s e d   as  t h e   s e n s i t i z i n g   d y e s .   T h e n ,   in   t h e   same  m a n n e r  

as   in   E x a m p l e   1,  l i t h o g r a p h i c   p r i n t i n g   p l a t e s   w e r e   m a d e  

t h e r e f r o m   and   p r i n t i n g   was  c a r r i e d   o u t   to-   o b t a i n   t h e  

r e s u l t s   as  shown   in   T a b l e   2.  The  s e n s i t i v i t y   was  e x p r e s s e d  

10  as  a  r e l a t i v e   v a l u e   by  a s s u m i n g   t h e   s e n s i t i v i t y   in   t h e   c a s e  

o f   s e n s i t i z i n g   dye   ( 1 - 3 )   to   be  1 . 0   as  s t a n d a r d .  
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S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
dYes  s e n s i t i v i t y   e n d u r a n c e  

( 1 - 3 )   1 . 0   4 

(I  -  7)  0 . 9   5 

(I  - 8 )   0 . 9   5 

(I  "  12)  0 . 7   5 

(I  -  18)  . 1 . 1   , 4  

E a c h   of   t h e   s a m p l e s   o b t a i n e d   in   E x a m p l e s   1  and  2 

was  k e p t   a t   50  °C  and   80%  RH  f o r   3  d a y s   and   s u b j e c t e d   t o  

t h e   same  t e s t s   as  t h o s e   of   E x a m p l e   1.  The  c o m p a r a t i v e  

5  s a m p l e s   had   s u b s t a n t i a l l y   no  s e n s i t i v i t y   to   t h e   r a d i a t i o n  

of   a b o u t   780  my  due   to   f u r t h e r   c o n s p i c u o u s   d e s e n s i t i z a t i o n  

w h i l e   t h e   s a m p l e s   of   t h i s   i n v e n t i o n   u n d e r w e n t   a t   m o s t  

a b o u t   10%  of   d e s e n s i t i z a t i o n   and   w e r e   s a t i s f a c t o r i l y   h i g h  

in   s h e l f   s t a b i l i t y .  

0  E x a m p l e   4 

T w e l v e   l i g h t   s e n s i t i v e   m a t e r i a l s   and  l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   w e r e   p r e p a r e d   in   t h e   same  m a n n e r   as   i n  

E x a m p l e   1  e x c e p t   t h a t   t h e   d y e s   shown  in   T a b l e   3  w e r e   u s e d  

in   an  a m o u n t   of   5  x  1 0 " 4   m o l e   f o r   1  m o l e   of   s i l v e r   h a l i d e  

5  as  s e n s i t i z i n g   d y e s   u s e d   in   t h e   s i l v e r   h a l i d e   e m u l s i o n   a n d  

t h e y   w e r e   s u b j e c t e d   to   t h e   same  t e s t s   as  in   E x a m p l e   1 

e x c e p t   t h a t   dye   (I  I -   7)  was  e m p l o y e d   as  s t a n d a r d   f o r  
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1  e v a l u a t i o n   of   s e n s i t i v i t y .   The  r e s u l t s   a r e   shown  in   T a b l e   3 .  

T a b l e   3 

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

( I I   -  2)  0 . 8   4 

( I I   -  3)  0 . 9   4 

( I I   -  4)  0 . 9   4 

( I I   -  5)  0 . 8   4 

( I I   -  7)  1 . 0   4 

A  0 . 6   2 

B  0 . 7   2 

C  0 . 3   1  

D  0 . 2   3 

E  0 . 3   ' 2  

F  0 . 9   1  

G  0 . 3   4 

E x a m p l e   5 

L i g h t   s e n s i t i v e   m a t e r i a l s   w e r e   p r e p a r e d   in   t h e  

same  m a n n e r   as  in   E x a m p l e   1  e x c e p t   t h a t   a  s i l v e r   c h l o r i d e  

5  e m u l s i o n   c o n t a i n i n g   0 . 2   m o l e   %  of   s i l v e r   i o d i d e   was  u s e d  

as  t h e   s i l v e r   h a l i d e   e m u l s i o n   and  t h a t   d y e s   as  shown  i n  

t h e   f o l l o w i n g   T a b l e   4  w e r e   u s e d   as  t h e   s e n s i t i z i n g   d y e s .  

T h e n ,   in   t h e   same  m a n n e r   as  in   E x a m p l e   1,  l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   w e r e   made  t h e r e f r o m .   T h e s e   s a m p l e s   w e r e  

10  s u b j e c t e d   to   t h e   same  t e s t s   as  in   E x a m p l e   1  e x c e p t   t h a t  



l  t h e  

( I I -  
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s e n s i t i v i t y   was  e v a l u a t e d   u s i n g   t h e   s e n s i t i z i n g   d y e  

1)  as  s t a n d a r d .   The  r e s u l t s   a r e   shown  in  T a b l e   4 .  

T a b l e   4 

S e n s i t i z i n g   ,  R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

( I I   -  1)  1 . 0   4 

( I I   -  10)  1 . 2   5 

( I I   -  11)  0 .9   5 

E x a m p l e   6 

The  s a m p l e s   o b t a i n e d   in   E x a m p l e s   4  and  5  w e r e  

5  k e p t   a t   50  °C  and   80%  RH  f o r   3  d a y s   and  t h e r e a f t e r   w e r e  

s u b j e c t e d   to   t h e   same  t e s t s   as  in   E x a m p l e   1  to   f i n d   t h a t  

t h e   c o m p a r a t i v e   s a m p l e s   had   s u b s t a n t i a l l y   no  s e n s i t i v i t y  

to   t h e   l i g h t   of   a b o u t   780  my  o w i n g   to   f u r t h e r   c o n s p i c u o u s  

d e s e n s i t i z a t i o n   w h i l e   t h e   s a m p l e s   of   t h i s   i n v e n t i o n  

L0  u n d e r w e n t   d e s e n s i t i z a t i o n   of   a t   m o s t   a b o u t   10%  and   w e r e  

s u f f i c i e n t l y   h i g h   in   s h e l f   s t a b i l i t y .  

E x a m p l e   7 

E x a m p l e   1  was  r e p e a t e d   e x c e p t   t h a t   d y e s   shown  i n  

t h e   f o l l o w i n g   T a b l e   5  w e r e   u s e d   as  t h e   s e n s i t i z i n g   d y e s .  

L5  The  f o l l o w i n g   dye  (H)  was  a l s o   u s e d   as  a  c o m p a r a t i v e   d y e .  
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i  

T a b l e   5 

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

[ I I I   -  3]  1 . 0   3 

[ I I I   -  5]  1 . 2   4 

[ I I I   -  91  1 . 1   4 

[ I I I   -  10]  1 . 1   4 

A  0 .7   2 

B  0 .8   2 

C  0 . 3   1  

D  0 . 2   3 

E  0 . 3   2 

F  1 . 0   1 

G  0 .3   4 

H  0 . 9   1 

1  E x a m p l e   8 

L i g h t   s e n s i t i v e   m a t e r i a l s   w e r e   p r e p a r e d   in   t h e  

same  m a n n e r   as   in   E x a m p l e   1  e x c e p t   t h a t   a  s i l v e r   c h l o r o i o d i d e  

e m u l s i o n   c o n t a i n i n g   0 .2   m o l e   %  of   s i l v e r   i o d i d e   was  u s e d  
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1  as  t h e   s i l v e r   h a l i d e   e m u l s i o n   and  t h e   s e n s i t i z i n g   d y e s  

shown  in   t h e   f o l l o w i n g   T a b l e   6  w e r e   u s e d .   In  t h e   s a m e  

m a n n e r   as  in   E x a m p l e   1,  l i t h o g r a p h i c   p r i n t i n g   p l a t e s  

w e r e   made  t h e r e f r o m .   T h e s e   s a m p l e s   w e r e   s u b j e c t e d   to   t h e  

5  same  t e s t s   as  in   E x a m p l e   1  w i t h   u s i n g   t h e   s e n s i t i z i n g   d y e  

( I I I - . 2 ) , , . a s   s t a n d a r d   f o r   e v a l u a t i o n   of   s e n s i t i v i t y .   T h e  

r e s u l t s   a r e   shown   in   T a b l e   6  . 

T a b l e   6 

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

[ I I I   -  2]  1 . 0   5 

[ I I I   -  9]  1 . 2   4 

[ I I I   -  11]  1 . 1   4 

E x a m p l e   9 

E x a m p l e   1  was  r e p e a t e d   e x c e p t   t h a t   d y e s   shown  i n  

L0  T a b l e   7  w e r e   u s e d   as  s e n s i t i z i n g   d y e s .   The  f o l l o w i n g  

d y e s   (I)  ,  (J)  and  (K)  w e r e   a l s o   u s e d   as  c o m p a r a t i v e   d y e s .  

[ I ]  

- 2 H 5  
I "  
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[K] 

T a b l e   7 

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

[IV  -  1]  1 . 0   4 

[IV  -  4]  1 . 0   4 

[IV  -  7]  1 . 3   4 

A  0 . 8   2 

B  0 . 9   2 

C  0 . 4   1 

D  0 . 3   3 

E  0 . 4   2 

F  1 . 2   1 

-  c o n t ' d   -  
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T a b l e   7  ( c o n t ' d )  

G  0 . 4   4 

H  1 . 0   1 

I  1 . 1   1 

J  0 . 8   2 

K  0 .2   4 

i  e x a m p l e   i u  

L i g h t   s e n s i t i v e   m a t e r i a l s   and  l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   w e r e   p r e p a r e d   in   t h e   same  m a n n e r   .as  i n  

E x a m p l e   1  e x c e p t   t h a t   a  s i l v e r   c h l o r o i o d i d e   e m u l s i o n  

5  c o n t a i n i n g   0 .2   m o l e   %  of   s i l v e r   i o d i d e   was  u s e d   as  s i l v e r  

h a l i d e   e m u l s i o n   and  s e n s i t i z i n g   d y e s   shown  in   t h e   f o l l o w -  

i n g   T a b l e   8  w e r e   u s e d .   T h e s e   s a m p l e s   w e r e   s u b j e c t e d   t o  

t h e   same  t e s t s   as  in   E x a m p l e   1  w i t h   u s i n g   t h e   s e n s i t i z i n g  

dye  ( I V - 1 )   as  s t a n d a r d   f o r   e v a l u a t i o n   of  s e n s i t i v i t y .   T h e  

L0  r e s u l t s   a r e   shown  in   T a b l e   8 .  

C a b l e   8 

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

[IV  -  1]  l . o   4 

[IV  -  2]  1 . 2   4 

[IV  -  9]  1 . 2   4 
■  1  1 
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L  E x a m p l e   1 1  

E x a m p l e   1  was  r e p e a t e d   e x c e p t   t h a t   d y e s   shown  i n  

t h e   f o l l o w i n g   T a b l e   9  w e r e   u s e d   as  s e n s i t i z i n g   d y e s .   T h e  

f o l l o w i n g   d y e s   (L)  ,  (M)  and   (N)  w e r e   a l s o   u s e d   as   c o m p a r a -  

5  t i v e   d y e s .  

[L]  



-  6  9  -  

T a b l e   9 

0  2 3 0   1  0 0  

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

[V  -  1]  1 . 0   4 

[V  -  2]  1 . 2   4 

[ V ' - 4 ]   1 . 3   4 

[V  -  6]  1 . 3   4 

[V  -  10]  1 . 2   4 

A  0 . 7   2 

B  0 . 7   2 

C  0 .4   2 

D  0 .2   3 

E  0 .4   2 

F  1 . 1   2 

G  0 .3   4 

J  0 . 8   2 

L  0 .6   2 

M  0 . 5   3 

N  0 .3   3 

L  E x a m p l e   1 2  

L i g h t   s e n s i t i v e   m a t e r i a l s   and  l i t h o g r a p h i c  

p r i n t i n g   p l a t e s   w e r e   p r e p a r e d   in   t h e   same  m a n n e r   as  i n  

E x a m p l e   1  e x c e p t   t h a t   a  s i l v e r   c h l o r o i o d i d e   e m u s i o n  

5  c o n t a i n i n g   0 .3   m o l e   %  of   s i l v e r   i o d i d e   was  u s e d   and  t h e  

s e n s i t i z i n g   d y e s   shown  in  t h e   f o l l o w i n g   T a b l e   10  w e r e   u s e d .  

The  s a m p l e s   w e r e   s u b j e c t e d   to   t h e   same  t e s t s   as  in   E x a m p l e  



-  vo  -  0  2 3 0 1 0 0  

1  1  w i t h   u s i n g   t h e   s e n s i t i z i n g   dye   ( V - l )   as  s t a n d a r d   f o r  

e v a l u a t i o n   of   s e n s i t i v i t y .  

T a b l e   1 0  

S e n s i t i z i n g   R e l a t i v e   P r i n t i n g  
d y e s   s e n s i t i v i t y   e n d u r a n c e  

[ V - l ]   1 . 0 -   4 

[V  -  5]  0 . 9   4 

[V  -  8]  1 . 2   4 

[V  -  12]  1 . 0   4 

E x a m p l e   1 3  

On  one   s i d e   o f   a  s u b b e d   p o l y e s t e r   f i l m   s u p p o r t ,  

was  p r o v i d e d   a  m a t t i n g   l a y e r   c o n t a i n i n g   p o w d e r e d   s i l i c a   o f  

5  5  ii  i n   a v e r a g e   p a r t i c l e   s i z e .   On  a n o t h e r   s i d e ,   w a s  

p r o v i d e d   an  u n d e r c o a t   l a y e r   ( a d j u s t e d   to   pH  4 . 5 )   c o n t a i n i n g  

c a r b o n   b l a c k   and   20%  by  w e i g h t '   ( b a s e d   on  p h o t o g r a p h i c  

g e l a t i n )   of   p o w d e r e d   s i l i c a   o f   7  u  in   a v e r a g e   p a r t i c l e  

s i z e .   On  t h e   u n d e r c o a t   " l a y e r   was  p r o v i d e d   a  s i l v e r   h a l i d e  

10  e m u l s i o n   l a y e r   ( a d j u s t e d   to   pH  4 . 5 )   c o n t a i n i n g   5%  by  w e i g h t  

( b a s e d   on  p h o t o g r a p h i c   g e l a t i n )   of   p o w d e r e d   s i l i c a   o f  

7  u  in   a v e r a g e   p a r t i c l e   s i z e   w h i c h   h a d   b e e n   c h e m i c a l l y  

s e n s i t i z e d   w i t h   a  g o l d   c o m p o u n d   and   t h i o s u l f a t e .  

The  s i l v e r   h a l i d e   e m u l s i o n   c o m p r i s e d   s i l v e r  

15  c h l o r i d e   c r y s t a l s   of   s u b s t a n t i a l l y   c u b i c   f o r m   and   c o n t a i n e d  

5  x  10   ̂ m o l e   of  r h o d i u m   c h l o r i d e   f o r   1  m o l e   of   s i l v e r  
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1  h a l i d e .   The  s i l v e r   h a l i d e   g r a i n s   w e r e   0 .4   y  in   a v e r a g e  

g r a i n   s i z e   and  90%  or   more   of   t h e   t o t a l   g r a i n s   w e r e  

d i s t r i b u t e d   w i t h i n   ±30%  of   t h e   a v e r a g e   g r a i n   s i z e .  

The  a p p l i c a t i o n   r a t e   of  g e l a t i n   in   t h e   u n d e r -  
2 5  c o a t   l a y e r   was  3 .0   g/m  ,  t h a t   of  g e l a t i n   in   t h e   e m u l s i o n  

2 l a y e r   was  1 . 0   g/m  and  t h a t   of  t h e   s i l v e r   h a l i d e   was  1 . 2  
2 

g/m  in   t e r m s   of  s i l v e r   n i t r a t e .   B o t h   t h e   u n d e r c o a t   l a y e r  

and  t h e   e m u l s i o n   l a y e r   c o n t a i n e d   5 .0   mg  of  f o r m a l d e h y d e  

as  h a r d e n e r   f o r   1  g  of  g e l a t i n .   A f t e r   d r y i n g ,   t h e   c o a t e d  

10  s u p p o r t   was  h e a t e d   a t   40°C  f o r   14  d a y s .   The  e m u l s i o n   l a y e r  

was  t h e n   c o a t e d   w i t h   a  n u c l e i   c o a t i n g   c o m p o s i t i o n   of   p l a t e  

No.  11  in   E x a m p l e   1  of   J a p a n e s e   P a t e n t   U n e x a m i n e d   P u b l i c a -  

t i o n   ( K o k a i )   No.  1 0 3 1 0 4 / 7 9 .  

L i g h t   s e n s i t i v e   m a t e r i a l s   f o r   l i t h o g r a p h i c  

L5  p r i n t i n g   p l a t e   ( s a m p l e s   A-H)  w e r e   p r e p a r e d   by  t h e   s a m e  

p r o c e d u r e   as  m e n t i o n e d   a b o v e   e x c e p t   t h a t   s e n s i t i z i n g   d y e s  

of   t h e   g e n e r a l   f o r m u l a   ( I I )   and  t h e   c o m p o u n d s   of   t h e  

g e n e r a l   f o r m u l a s   (A)  and  (B)  w e r e   a d d e d   to   t h e   e m u l s i o n  

l a y e r   as  shown  in   T a b l e   1 1 .  

-0  T h e s e   s a m p l e s   i m m e d i a t e l y   a f t e r   t h e   p r e p a r a t i o n  

( k e p t   f o r   a  w h o l e   day   and  n i g h t   a t   35°C)   and  a f t e r   k e p t   a t  

50  °C  and  80%  RH  f o r   4  d a y s   w e r e   e x p o s e d   in   t h e   f o l l o w i n g  

m a n n e r   . 

Each   of   t h e   s a m p l e s   in   c l o s e   c o n t a c t   w i t h   a n  

!5  o r i g i n a l   of   f i l m   b l o c k   c o p y   c o n t a i n i n g   t h i n   l i n e   i m a g e s  

was  s u b j e c t e d   to   a  f l a s h   e x p o s u r e   to   a  l i g h t   s o u r c e   h a v i n g  

a  d a r k   r e d   f i l t e r   SC-70   ( m a n u f a c t u r e d   by  F u j i   P h o t o   F i l m  

Co . )   w h i c h   t r a n s m i t t e d   t h e   l i g h t   h a v i n g   a  w a v e l e n g t h  
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1  l o n g e r   t h a n   a b o u t   700  nm  f o r   a  p e r i o d   in   t h e   r a n g e   o f  

1 0 - 1 0   s e c o n d s   d e p e n d i n g   on  t h e   d i f f e r e n c e   m   s e n s i -  

t i v i t y   so  t h a t   s u b s t a n t i a l l y   t h e   same  p r i n t   e x p o s u r e   w a s  

o b t a i n e d .   T h e s e   w e r e   u s e d   as  s a m p l e s   f o r   p r i n t i n g   t e s t s .  

5  S e p a r a t e l y ,   e a c h   of   t h e   s a m p l e s   was  s u b j e c t e d   t o  

a  f l a s h   e x p o s u r e   t o   a  l i g h t   s o u r c e   h a v i n g   t h e   d a r k   r e d  

- 5  
f i l t e r   SC-70   t h r o u g h   an  o p t i c a l   w e d g e   f o r   10  s e c o n d s .  

T h e s e   w e r e   u s e d   as  s a m p l e s   f o r   s e n s i t o m e t r y   . 

E a c h   of   t h e   i m a g e w i s e   e x p o s e d   s a m p l e s   w a s  

10  d e v e l o p e d   w i t h   t h e   f o l l o w i n g   d i f f u s i o n   t r a n s f e r   d e v e l o p e r  

a t   25  °C  f o r   30  s e c o n d s .  

A f t e r   d e v e l o p m e n t ,   t h e   s a m p l e   was  p a s s e d   b e t w e e n  

two  s q u e e z e   r o l l e r s   to   r e m o v e   e x c e s s   d e v e l o p e r ,   i m m e d i a t e l y  

t h e r e a f t e r   t r e a t e d   w i t h   t h e   n e u t r a l i z i n g   s o l u t i o n   u s e d   i n  

15  E x a m p l e   1  a t   25°C  f o r   20  s e c o n d s ,   p a s s e d   b e t w e e n   s q u e e z e  

r o l l e r s   to   r e m o v e   e x c e s s   s o l u t i o n   and   t h e n   d r i e d   a t   r o o m  

t e m p e r a t u r e   . 

D i f f u s i o n   t r a n s f e r   d e v e l o p e r  

' " W a t e r   700  m l  

S o d i u m   h y d r o x i d e   18  g  

P o t a s s i u m   h y d r o x i d e   7  g  

A n h y d r o u s   s o d i u m   s u l f a t e   50  g  

H y d r o q u i n o n e   13  g  

P h e n i d o n e   1 . 5   g  

2 - M e r c a p t o b e n z o i c   a c i d   2  g  

U r a c i l   2  g  

2 - M e t h y l a m i n o   e t h a n o l   30  m l  
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5 - P h e n y l - 2 - m e r c a p t o - l   , 3 , 4 -  
o x a d i a z o l e   0 . 1   g  

W a t e r   was  a d d e d   to   make  up  1  L  

1  P r i n t i n g   e n d u r a n c e   was  e v a l u a t e d   in   t h e   s a m e  

way  as  in   E x a m p l e   1  e x c e p t   t h a t   i t   was  e x p r e s s e d   in   g r a d e  

n u m b e r   r a t e d   in   a c c o r d a n c e   w i t h   t h e   f o l l o w i n g   c r i t e r i a .  

G r a d e   No.  Number   of   c o p i e s  

1  < 1 0 0 0  

2  1000  -  3 0 0 0  

3  3000  -  5 0 0 0  

4  5000  -  7 0 0 0  

5  > 7 0 0 0  

The  s e n s i t i v i t y   was  e v a l u a t e d   by  t h e   e x p o s u r e  

5  r e q u i r e d   b e f o r e   t h e   p r e c i p i t a t i o n   of  t h e   t r a n s f e r r e d   s i l v e r  

had   no  more   b e e n   o b s e r v e d   and   e x p r e s s e d   as  a  r e l a t i v e   v a l u e  

by  a s s u m i n g   t h e   s e n s i t i v i t y   of   S a m p l e s   A  and  E  ( c o n t a i n i n g  

o n l y   d y e s )   j u s t   a f t e r   p r e p a r a t i o n   to   be  1 0 0 .  
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T a b l e   1 1  

0  2 3 0   1  0 0  

,  S e n s i t i z i n g   C o m p o u n d s   of   C o m p o u n d s   o f  
b a m p j . e s   d y e s ,   f o r m u l a   (A)  f o r m u l a   (B) 

( x i o ~ 4   m o l e )   (mg)  (mg) 

A  ( 1 1 - 1 4 )   5 

B  ( 1 1 - 1 4 )   5  (A-2)   2 0 0  

C  ( 1 1 - 1 4 )   5  (B-3)   2 0 0  

D  ( 1 1 - 1 4 )   5  (A-2)   200  (B-3)   2 0 0  

E  ( 1 - 2 )   5 

P  ( 1 - 2 )   5  (A-6)   2 0 0  

G  ( 1 - 2 )   5  (B-3)   2 0 0  

H  ( 1 - 2 )   5  (A-6)   200  (B-3)   2 0 0  

h a l i d e   . 

The  a d d i t i o n   a m o u n t   was  p e r   1  m o l e   o f   s i l v e r  

T h i s   i s   t h e   same  in   t h e   f o l l o w i n g .  

The  r e s u l t s   a r e   shown   in   T a b l e   1 2 .  
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T a b l e   12  

I m m e d i a t e l y   a f t e r   K e p t   a t   5 0 ° C ,   80% 
S a m p l e s   p r e p a r a t i o n   RH  f o r   4  d a y s  

S e n s i t i v i t y   P r i n t i n g   S e n s i t i v i t y   P r i n t i n g  
e n d u r a n c e   e n d u r a n c e  

A  100  ( s t a n d a r d )   4  .  60  2 

B  ■  110  4  9,0  4 

C  140  4  120  4 

D  170  4  150  4 

E  100  ( s t a n d a r d )   4  70  2 

F  130  4  120  4 

G  110  ' 4   90  4 

H  .  160  5  140  4 

1  E x a m p l e   14  

E x a m p l e   13  was  r e p e a t e d   e x c e p t   t h a t   t h e   d y e s   a n d  

t h e   c o m p o u n d s   w e r e   u s e d   as  shown   in  T a b l e   13.   The  r e s u l t s  

a r e   shown  in   T a b l e   1 4 .  
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T a b l e   1 3  
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S e n s i t i z i n g   C o m p o u n d s   of   C o m p o u n d s   o f  
S a m p l e s   d y e s   f o r m u l a   (A)  f o r m u l a   (B) 

- 4  (xlO  m o l e )   (mg)  (mg) 

A  ( I V - 4 )   5 

B  ( I V - 4 )   5  (A-2)   2 0 0  

C  ( I V - 4 )   5  (B-3)   2 0 0  

D  ( I V - 4 )   5  (A-2)  200  (B-3)   2 0 0  

E  (V-2)   5 

F  (V-2)   5  (A-6)   2 0 0  

G  (V-2)   5  (B-3)   2 0 0  

H  (V-2)   5  (A-6)   200  (B-3)   2 0 0  

T a b l e   1 4  

I m m e d i a t e l y   a f t e r   K e p t   f o r   3  d a y s  
S a m p l e s   p r e p a r a t i o n  

S e n s i t i v i t y   P r i n t i n g   S e n s i t i v i t y   P r i n t i n g  
e n d u r a n c e   e n d u r a n c e  

A  100  ( s t a n d a r d )   3  70  2 

B  190  4  200  4 

C  220  4  240  4 

D  360  4  390  4 

E  100  ( s t a n d a r d )   3  40  i  . . . .  

F  160  4  140  3 

G  110  4  90  4 

H  140  4  130  4 
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WHAT  IS  CLAIMED  I S :  

1.  A  l i g h t   s e n s i t i v e   m a t e r i a l   f o r   l i t h o g r a p h i c  

p r i n t i n g   p l a t e   w h i c h   c o m p r i s e s   a  s u p p o r t   and  a t   l e a s t   a  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r   and  a  s u r f a c e   p h y s i c a l  

d e v e l o p m e n t   n u c l e i   l a y e r   p r o v i d e d   on  s a i d   s u p p o r t   w h e r e i n  

s a i d   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   c o n t a i n s   a t   l e a s t   one   o f  

t h e   s e n s i t i z i n g   d y e s   r e p r e s e n t e d   by  t h e   f o l l o w i n g   g e n e r a l  

f o r m u l a s   ( I ) ,   ( I I ) ,   ( I I I )   ,  (IV)  and  ( V ) :  

G e n e r a l   f o r m u l a   ( I )  

'~  ~Z1  ~*\  ,4  R5  R6 
/  \ 

R - ^ N -   ( C H ^ C H ) ^ -   C=CH-C  =4=  C  -  C  )^  ,  Y  ( I )  

0  

3 

OR-  ,  Z  ^  
j  7  t  2  nx 

CH-C=CH-C=  ( C H = C H ) = = y = N - ^ —   R_ m - l   2 

w h e r e i n   Z^  and  Z2  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t  

r e p r e s e n t   a  g r o u p   of  a t o m s   w h i c h   a r e   n e c e s s a r y   to   f o r m   a  

5-  or   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;  

R^,  R2  and  R^  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t   r e p r e s e n t  

a l k y l   g r o u p   or   a l k e n y l   g r o u p ;   R3  r e p r e s e n t s   a l k y l   g r o u p ,  

a l k e n y l   g r o u p   or   a r y l   g r o u p ;   R4~  Rg  w h i c h   may  be  i d e n t i c a l  

o r   d i f f e r e n t   r e p r e s e n t   h y d r o g e n   a t o m ,   a l k y l   g r o u p   or   a r y l  
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g r o u p ;   I  r e p r e s e n t s   0  o r   1  w i t h   a  p r o v i s o   t h a t   when  I  i s  

1,  R^  and   Rg  may  l i n k   w i t h   e a c h   o t h e r   t o   f o r m   a  5-  o r  

6 - m e m b e r e d   r i n g ;   Y  r e p r e s e n t s   s u l f u r   a t o m ,   o x y g e n   a t o m   o r  

>N-Rg  (Rg  r e p r e s e n t s   a l k y l   g r o u p )   ;  X  r e p r e s e n t s   a c i d   a n i o n ;  

and   m,  n  and   q  r e p r e s e n t   1  or   2 .  

G e n e r a l   f o r m u l a   ( I I )  

->-v  /  \ 
\ 

Z1  \ = C H - C = C H - C = j   Y  R4  R5 

I  °  | 
Rl  R3 

Rfi 
I6  

£ - 1  

-e  c = c h   - f  

( I I )  

< * e > q - l  

w h e r e i n   X1  and   X2  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t  

r e p r e s e n t   o x y g e n   a t o m ,   s u l f u r   a t o m ,   s e l e n i u m   a t o m ,   > N - R ?  

< R 8  (Rg  and   Rg < 8  (Rg  and   Rg 
R9 

r e p r e s e n t   a l k y l   g r o u p )   ;  Z^  and   Z^  w h i c h   may  be  i d e n t i c a l   o r  
» 

d i f f e r e n t   r e p r e s e n t   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g  

a  5 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;   R^  a n d  

R2  w h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t   r e p r e s e n t   a l k y l  

g r o u p ,   o r   a l k e n y l   g r o u p ;   R3  r e p r e s e n t s   an  a l k y l   g r o u p ,   a n  
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a l k e n y l   g r o u p   or   an  a r y l   g r o u p ;   R4  ,  R5  and  Rg  w h i c h   may  b e  

i d e n t i c a l   or   d i f f e r e n t   r e p r e s e n t   h y d r o g e n   a t o m ,   h a l o g e n  

a t o m ,   a l k y l   g r o u p   or   a r y l   g r o u p ;   Y  r e p r e s e n t s   s u l f u r   a t o m ,  

o x y g e n   a t o m   o r   ^ - R - ^ q   (R^q  r e p r e s e n t s   an  a l k y l   g r o u p )   ;  Q 

r e p r e s e n t s   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g   a  5-  o r  

6 - m e m b e r e d   r i n g   by  l i n k i n g   w i t h   c a r b o n   a t o m   of   m e t h i n e  

c h a i n ;   X  r e p r e s e n t s   an  a c i d   a n i o n ;   and  I ,   m  and  g  r e p r e s e n t  

1  or   2 .  

G e n e r a l   f o r m u l a   ( I I I )  

[ I I I )  

w h e r e i n   Z^  r e p r e s e n t s   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g  

a  5-  o r   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;  

22  r e p r e s e n t s   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g   a  5 -  

n e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;   Rx  and  R2 

v h i c h   may  be  i d e n t i c a l   or   d i f f e r e n t   r e p r e s e n t   a l k y l   g r o u p  
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Dr  a l k e n y l   g r o u p ;   R3  r e p r e s e n t s   an  a l k y l   g r o u p ,   an  a l k e n y l  

g r o u p   o r   an  a r y l   g r o u p ;   R4  -  Rg  w h i c h   may  be  i d e n t i c a l   o r  

d i f f e r e n t   r e p r e s e n t   h y d r o g e n   a t o m ,   h a l o g e n   a t o m ,   a l k y l  

g r o u p   o r   a r y l   g r o u p ;   Y  r e p r e s e n t s   s u l f u r   a t o m ,   o x y g e n   a t o m  

>N-R1Q  (R1Q  r e p r e s e t n s   an  a l k y l   g r o u p )   ;  X  r e p r e s e n t s   a n  

a c i d   a n i o n ;   %,  m,  n,  p  and   q  r e p r e s e n t   1  or   2  w i t h   a  

p r o v i s o   t h a t   when   m  and   n  a r e   b o t h   1,  £  i s   2 .  

G e n e r a l   f o r m u l a   ( I V )  

Z 2 \  

l  C - C H = C - C H = C - C H = C - C H = C   ' ( I V )  

©  

R-, 

( X © )  

I 
R2 

q - 1  

w h e r e i n   Z-̂   and   Z2  w h i c h   a r e   d i f f e r e n t   r e p r e s e n t   t h i a z o l e  

r i n g ,   s e l e n a z o l e   r i n g   o r   o x a z o l e   r i n g   w h i c h   may  h a v e   a  

c o n d e n s e d   r i n g ;   R-̂   and   R2  w h i c h   may  be  i d e n t i c a l   or   d i f -  

f e r e n t   r e p r e s e n t   a l k y l   g r o u p   o r   a l k e n y l   g r o u p ;   R^  r e p r e s e n t s  

h y d r o g e n   a t o m ,   an  a l k y l   g r o u p   o r   an  a r y l   g r o u p ;   Q  r e p r e s e n t s  

a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g   a  5-  o r   6 - m e m b e r e d  

r i n g   by  l i n k i n g   w i t h   c a r b o n   a t o m   of   me  t h i n e   c h a i n ;   X 

r e p r e s e n t s   an  a c i d   a n i o n ;   and   q  r e p r e s e n t s   1  o r   2 .  
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G e n e r a l   f o r m u l a   (V) 

X  r e p r e s e n t s   s u l f u r   a t o m ,   s e l e n i u m   a t o m ,   o x y g e n   a t o m   o r  

N-Rg  (Rg  r e p r e s e n t s   an  a l k y l   g r o u p )   ;  R4  and  R5  r e p r e s e n t  

h y d r o g e n   a t o m ,   a l k y l   g r o u p   o r   a r y l   g r o u p   w i t h   a  p r o v i s o  

t h a t   R4  and  R,-  c a n n o t   be  b o t h   h y d r o g e n   a t o m s ;   V  r e p r e s e n t s  

an  a l k y l   g r o u p ,   an  a l k o x y   g r o u p ,   an  a r y l   g r o u p ,   a n  

a l k o x y c a r b o n y l   g r o u p ,   an  a l k e n y l   g r o u p ,   a  c a r b o x y   g r o u p ,  

h y d r o x y   g r o u p   o r   a  h a l o g e n   a t o m ;   n  r e p r e s e n t s   0  or   a n  

i n t e g e r   of   1-4   and  when  n  i s   0,  V  f o r m s   n a p h t h o t h i a z o l e  

r i n g ;   R^  and  R2  r e p r e s e n t   a l k y l   g r o u p   or   a l k e n y l   g r o u p ;  

R3  r e p r e s e n t s   h y d r o g e n   a t o m ,   an  a l k y l   g r o u p   or   an  a r y l  

g r o u p ;   X  r e p r e s e n t s   an  a c i d   a n i o n ;   and   q  r e p r e s e n t s   1  or   2 .  

2  .  A  l i g h t   s e n s i t i v e   m a t e r i a l   f o r   l i t h o g r a p h i c  

p r i n t i n g   p l a t e   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   s i l v e r  

h a l i d e   e m u l s i o n   l a y e r   a d d i t i o n a l l y   c o n t a i n s   a t   l e a s t   o n e  

of  t h e   c o m p o u n d s   r e p r e s e n t e d   by  t h e   f o l l o w i n g   g e n e r a l  

f o r m u l a s   (A)  and  (B)  : 
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R. 1 0  (A) 

w h e r e i n   Z^  r e p r e s e n t s   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r  

f o r m i n g   t h e   5-  o r   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o -  

c y c l i c   r i n g ;   R ^   r e p r e s e n t s   h y d r o g e n   a t o m   or   a l k y l   o r   a r y l  

g r o u p ;   R^g  r e p r e s e n t s   an  a l k y l   o r   a l k e n y l   g r o u p ;   X2 

r e p r e s e n t s   an  a c i d   a n i o n   w i t h   a  p r o v i s o   t h a t   i f   t h e   c o m p o u n d  

h a s   a  b e t a i n e   a n a l o g o u s   s t r u c t u r e ,   X2  i s   n o t   p r e s e n t ;  

and   m2  and   n2  r e p r e s e n t   i n t e g e r s   of   1  o r   2  . 

G e n e r a l   f o r m u l a   (B) 

w h e r e i n   A  r e p r e s e n t s   a  d i v a l e n t   a r o m a t i c   r e s i d u e  

w h i c h   may  c o n t a i n   -SO^M  (M  r e p r e s e n t s   h y d r o g e n   a t o m   or   a  

c a t i o n )   w i t h   a  p r o v i s o   t h a t   when  R-,  9  -  R-,  _  do  n o t   c o n t a i n  

h y d r o g e n   a t o m ,   h y d r o x y l   g r o u p ,   a r y l o x y   g r o u p ,   h e t e r o c y c l i c  

r i n g ,   a l k y l t h i o   g r o u p ,   h e t e r o c y c l i c t h i o   g r o u p ,   a r y l t h i o  

N H - A - N H  

-SO  .jM  g r o u p ,   A  c o n t a i n s   -SO^M  g r o u p ;   R-^2  -  R^,-  r e p r e s e n t  
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g r o u p ,   a m i n o   g r o u p ,   a l k y l a m i n o   g r o u p ,   a r y l a m i n o   g r o u p ,  

h e t e r o c y c l i c a m i n o   g r o u p ,   a r a l k y l a m i n o   g r o u p ,   m e r c a p t o   g r o u p  

or   h a l o g e n   a t o m ,   a l k y l   g r o u p   or   a l k o x y   g r o u p ;   and   W 

r e p r e s e n t s   -CH=  or   - N = .  

3.  A  l i g h t   s e n s i t i v e   m a t e r i a l   a c c o r d i n g   t o   c l a i m   1 

w h e r e i n   t h e   a m o u n t   o f   t h e   s e n s i t i z i n g   dye  i s   1  x  10-"5  -  

- 2  1  x  10  m o l e   f o r   1  m o l e   of   s i l v e r   h a l i d e .  

4.  A  l i g h t   s e n s i t i v e   m a t e r i a l   a c c o r d i n g   to   c l a i m   1 

w h e r e i n   t h e   s i l v e r   h a l i d e   c o m p r i s e s   a t   l e a s t   50  m o l e   %  o f  

s i l v e r   c h l o r i d e .  

5.  A  l i g h t   s e n s i t i v e   m a t e r i a l   a c c o r d i n g   t o   c l a i m   1 

w h e r e i n   t h e   s i l v e r   h a l i d e   e m u l s i o n   c o n t a i n s   c o m p o u n d s   o f  

m e t a l s   of   G r o u p   V I I I   of   t h e   p e r i o d i c   t a b l e .  

6  .  A  l i g h t   s e n s i t i v e   m a t e r i a l   a c c o r d i n g   to   c l a i m   2 

w h e r e i n   t h e   a m o u n t   of   t h e   c o m p o u n d   i s   1  x  10~4  -  1  x  1 0 ~ ^  

m o l e   f o r   1  m o l e   of   s i l v e r   h a l i d e .  

7.  A  l i g h t   s e n s i t i v e   m a t e r i a l   a c c o r d i n g   t o   c l a i m   1 

w h e r e i n   a  s u b b i n g   l a y e r   a n d / o r   an  u n d e r c o a t   l a y e r   a r e  

p r o v i d e d   b e t w e e n   t h e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   and  t h e  

s u p p o r t   . 

8.  A  l i t h o g r a p h i c   p r i n t i n g   p l a t e   made  f r o m   t h e  

l i g h t   s e n s i t i v e   m a t e r i a l   of   c l a i m   1 .  

9.  A  p l a t e   m a k i n g   m e t h o d   w h i c h   c o m p r i s e s   i m a g e w i s e  

e x p o s i n g   t h e   l i g h t   s e n s i t i v e   m a t e r i a l   of   c l a i m   1  and  t h e n  

d e v e l o p i n g   i t   w i t h   a  d i f f u s i o n   t r a n s f e r   d e v e l o p e r .  

10.  A  p l a t e   m a k i n g   m e t h o d   a c c o r d i n g   to   c l a i m   9 

w h e r e i n   t h e   i m a g e w i s e   e x p o s u r e   i s   c a r r i e d   o u t   w i t h   a  
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s e m i c o n d u c t o r   l a s e r   b e a m .  

11.   A  m e t h o d   of   p r i n t i n g   w h i c h   c o m p r i s e s   m o u n t i n g  

t h e   l i t h o g r a p h i c   p r i n t i n g   p l a t e   of   c l a i m   8  on  an  o f f s e t  

p r i n t i n g   m a c h i n e   and   c a r r y i n g   o u t   p r i n t i n g   w i t h   a  d a m p i n g  

s o l u t i o n .  

12 .   A  l i g h t   s e n s i t i v e   m a t e r i a l   w h i c h   h a s   an  e m u l s i o n  

l a y e r   w h i c h   c o n t a i n s   a  dye   r e p r e s e n t e d   by  t h e   f o l l o w i n g  

g e n e r a l   f o r m u l a   (VI)  ; 

w h e r e i n   Z^  r e p r e s e n t s   a  g r o u p   o f   a t o m s   n e c e s s a r y   f o r   f o r m i n g  

a  t h i a z o l e   r i n g ,   b e n z o t h i a z o l e   r i n g   o r   n a p h t h o t h i a z o l e  

r i n g ;   Z2  r e p r e s e n t s   a  g r o u p   of   a t o m s   n e c e s s a r y   f o r   f o r m i n g  

a  5-   o r   6 - m e m b e r e d   n i t r o g e n   c o n t a i n i n g   h e t e r o c y c l i c   r i n g ;  

R^,   R^  and   R^  r e p r e s e n t   a l k y l   g r o u p ,   a r a l k y l   g r o u p   o r  

a l k e n y l   g r o u p ;   R2  r e p r e s e n t s   an  a l k y l   g r o u p ,   an  a r a l k y l  

g r o u p ,   an  a l k e n y l   g r o u p   o r   an  a r y l   g r o u p ;   X  r e p r e s e n t s   a n  

a c i d   a n i o n ;   a n d   m  and   n  r e p r e s e n t   1  o r   2 .  
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